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MATEMATHKA 
J. Ji. BEPMAH 


K TPOBJIEME MOMEHTOB JIS) KOHEYHOLO MPOMEXKYTKA 
(II pedcmasaeno axademuxom B. H. Cmupnoeoim 12 1/] 1956) 


1°. Kak W3BeCTHO, MOCMeLOBaTeNbHOCTH {p, ney CCTh MOMEHTHAA TlocMeqO- 


TEJIbHOCTh cerMeHta [a, b], ecm cyulecTByeT (byHKUMA OrpaHwyeHHoli Ba- 
iauHwu g(x), JIA KOTOpOL 


aycyopd (1,2) yka3am HeOOXOAHMbIe HW JOCTaTOUHbIe yCOBUA WIA Toro, 
OObI JaHHaA MOCMeFOBATeJbHOCTb {1,392 Oblla MOMeHTHOH. 

BaxkHyl0 pOJlb B MCcceqOBaHHAX Xaycyopia urpatoT KMaccHyeckue NoMH- 
mbt C. H. Bepnurelina 


Ba (fs = (Zeta — a, Dew (1) 


k=0 


Llemb HacTosleH 3aMeTKH 3aksIOUaeTCA B TOM, YTOOB! H3yYHTb WpoOsemy 
MEHTOB, HCXOJA M3 HeKOTOPOrO OOuIero KJIacca MHTePNOJIAWMOHHbIX TOJIH- 
MMaJIbHbIX OMepaTOPOB, YaCTHBIM CJIyuYaeM KOTOPHIX ABJIAIOTCA TMOJIMHOMBI (1). 
opempl 1—4 nH cooTBeTcTByIOllve Teopempl Xaycyopda MpHBoAAT K J060- 
ITHBIM CJIC](CTBHAM. 

2°. OueBugHO, YTO MpoOJeMy MOMeCHTOB J{OCTaTOUHO PpelIHTb JA cer- 
Hta [0, |]. Orcioga yxe JerkKo culeqyeT pelleHHe MpoOO/eMbl MOMeHTOB JA 


oro cermeuta [a, 0]. 
OnpeyeuuM kKsacc HHTePNOJIAIMOHHbIX TOJIMHOMHAaJIbHBIX OlMepaTOpos. 


CTb 3ajlaHa MaTpHila ToueK u3 [0, 1] 


Oe ee es ree ee dae ot a 0, V2 se (2) 


pes C bl O©O3HauMM MpocTpaHcTBo HempepbiBubix B cermeHte [0, 1] 


HKU. 
Bseyem onepatop H,,(f, x), OOJaqaiomnl CuleqyIOU,MMU CBOHCTBaMH: 
‘1) Hn(f, x) uMeer Buy 


Half) = SEG YAM, (3) 


) (x) —MHOroUWJIeHBI CrelleHv He Bile 1, Hpuyem * 


ee eee 0,122, OX <1; 


* VWnorja Mbl He Gyfem TpeOoBaTb HeOTPHMATeJIbHOCTh (YyHAaMeHTaJIbHbIX TOJIHHOMOB 


? (x)}. 
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2) ecm p(x) ecTb MHOTOW eH CTeEMeHU M< p(n), THE $o (n) — HeKoTOpaa 
lenounceHHad (yHKUMA OT N, MpHYeM N> (Nn) H G (NM) 00, Noo, 
To H,(p, x) eCTb MHOPOWIeH, CTeNeHH’ He, BbIWe Mm; 

3) yaa moooli [€C Bpmonnsetca paBHomepHo B [0, 1] coorHomenne 


Half, x) >i (0), noo. 


OuepnyHo, uro Bn(f, x) ecTb onepatop Tuna Hy (f, x). 
OnpeyeuM B HpocrpaHcTBe BCeX MOJIMHOMOB CTeleHH He BbIIUe nM (pyHK- 
UMOHa s,, Noaran 


t(D, (%)) = Abo + Aba + F AyMys (5) 


CCH Pp, (X) =A) + ayxt...+ a,x". 

3°. CnpaBejJIMBbI CuJletylollve TeOpeMbl. 

Teopema 1. Jaa mozo umobor {1,,}7_, Oblaa momenmHot noc redoea- 
MeAbHOCMbIO Bospacmaroujeed UAMeepaarbHoeo eeca, HeoOxodumOo u Oocma- 
mouHo, umobol 


On (Pie) 0, 9] OF, 2). Rr re el ee (6) 


Teopema 2. JInn# moeo «mobo {,}P_, Oblua momenmHol nocaedoea- 


MECALHOCMbIO UNMeepaAAbHO2O 6eCA CepanuueHHot eapuayuu, HeoOxodumo u 
Oocmamo4Ho, 4mobot 


er OC) Gee Oe ee (7) 
j=0 
20e Cy, He 3aeucum om n *. , 
Teopema 3: J[aa moeo 4mobe 


, = \ xe (x) dx, (ie OF Sen ene (8) 


20e o(X) —u3amepuman oepanuuenHan GbyNKyua, HeoOxodumo u Oocmamo4Ho, 
umoOol npu ecex n Oolao 


a 
Jon (29 (x)) |< C2 \ a” (x) de, (261 oh Sa 
0 


20e Cy, He 3aeucum om Nn. 
Teopema 4. /[aa mozo umo6u umeau mecmo paeercmea (8), 20e 9 (x) 
unmeepupyema C Keadpamom 6 [0, 1], Heo6xodumo u Oocmamo4uno, umobol 


n o, n't) 2 
See Ce) Pe Oe 


20e C, He 3aeucum om n. 
Sameuauue |. Teopempr 1—4 cnpapequMBbl TakxKe M B TOM csyyae, 


Kora MHoroutienst {h' (x)} creneHw He BBILIe v(n), rye (nm) — WenouncueH- 
Had PyHKuNA; 0(n)—+oo, Nn->oo. 


aMeuanHne 2. Kuaaccuyeckaa Teopema ®. Pucca o mpeycraBHMocTY 
ih 


mo6oro (byHkunoHana © (f) B CB cbopme ®(f) = \ [ (x) dg (x), rae g (x) — ue. 


0 
KoTOpad QyHKUHaA OrpaHvueHHoli Bapwallu, MoxKeT ObITh ,OKa3aHa pr 


* Teopema 2 BepHa 6e3 TpeOoBaHHA cnpaBeMBOCTH HepaBeHCTB (4). 
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oMOULH NomMHOMOB f7/,(f, x). IIpu arom wHeorpuuatembHocTH nouIMHOMOB 
i (x)} He TpeGyercs. | 

BS ametanne 3. Ecam B kauecrse H, (f, x) B3aTb nomunom C. H. Bepu- 
TeHHa B,(f, x), TO u3 Teopem 1—4 Bprrexafor wU3BecrHbre pesyuJIbTaTbl 
aycoptba (*). 


A>. \iyer, hi” = Sally x"; rorya op Ay” = Sal? w,. B uacrHocrn, 
| 
Clydae NOJIMHOMOB Be G. x) : 
| a iter ; 
Bi) = Cax(1— x)", a, (AY (x) = CLS (—1)* Ch jan = CLA Hy, 
k=0 


Ojlb3yAcb TeopeMama 1—4 u coorsBercrByroujuMu Teopemamu Xaycgopiba 
bl OJIydaem: 


Teopema 5. Hepaeercmea 


n 
Py Ost 0) FeO, 1s Pewee nO. feos, 


Rte eae la See 011) 260g 


(6UBANEHMHOL. 
Teopema 6. Ecau cywecmeyem koxcmaxrma Cy, makas, 4mo 


a 1G ie yp ay le tee (9) 


oO cyluecmeyem KoHcmanma C,; MaAKaAA, 4Mo 
o 


n n : 
>) > a ee <C 


j=0 | k=0 


US ar (10) 


OpamxHo, ecau cnpaeedausot Hepaeercmea (10), mo cnpaeedauésbl HepaéseH- 


nea (9). 
Teopema 7. Ecau cywecmeyem konxcmaxma C, makas, «mo 
peal mre PCy he A) 2} 88, nn 071, 2, (1D) 
10 cylyecmeyem KoHCMaHma C, maka, amo 
n n ali) 
>» Pe, as =n (OF ee ae (12) 
k=0 k=0 


OpamHo, ecAu cnpasedaueol Hepasencmea (12), mo cnpasednueol HepaceH- 
nea (11). 
Teopema 8. Ecau cytwecmeyem Kkoncmanma Cg makas, umo 


(n+ 1)> (GER AERC ONS Ebene (13) 


k=0 


0 cywecmeyem Koncmanma Cy maKkas, mo 


n 2 
n yA al 
(S H21h Le oe (14) 
, n ed OF n OF ? ’ 
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O6pamno, ecau cnpasedaueol Hepasencmea (14), ,mo CnpaeeOAUusebl HepaéeH- 
cmea (13). } bw i 

B 3akloveHHe ykaxKemM cnoco6 nocrpoeHua onepatopos H, (f, x) CO CBOH- 
crsamu 1)—3). Iycrp f (x) € Cia; *. Cuemaem 3ameny x = cos§ 4 MOJIOxKHN 
j (6) = f (cos 6). Ouepnyuo, TO 7 (6) — 2n-nepnoquyeckast yeTHaA HEeIIPepbIB- 
Had (pyHkuua. PaccmorpHM 


wT 


ule 0) == \ F(t) Kn (0 + t) dt, 


TT 


rye apo K,(t) oOnayaer cpolicrsamu: 1) K, (t) > 0-—kocHHyc-noJIMHON 
nopaAykKa <1; 2) qua mo6oK f (8) uMeer MecTO paBHOMePpHO COOTHOIIeHHE 


on(f, 9) —>f (8), moo. 
B npocreituiem cayuae K, (t)— sqpo Peliepa. 
IlocrpouM HOBbIM onepaTop 


Tw 


An(f X= LVFOK, OF) +K, 0-1) 4d, 0), 


0 


: Qn (Se 
rye Y, (t)—crynenbyatad (yHKIMaA cO ckaykaMH rare TrouKax t; = “oN ® 
j=l, 2,..., Nn. Jlerko yOequrecea, uto H,(f, x) —MHOrowlen cTelleHH fF 


oTHocHTesbHO x. M3pectHo (3), uro ecuH Nyz—n-—->oo, TO paBHOMepHO Js 
mo6on f €Ci-4, 1 


Hy (f; x) > f(x), —l<*«<l. 
Tonowxum N, =2n+ 1, torya H,(f, x) B cermente [—1, 1] oOmaqaeT cBor 


crpamu 1)—3), npw sTom ¢(m)=n. OcraeTca pH MOMOMH 3aMeHbI Tepe 
MeHHOH nepelirw K cermeuty [0, 1]. 


HopropoyckHi rocyapcTBeHHbIit Ilocrymusto 
TleqaroruyecKult WHCTHTYT 9 III 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


1F. Hausdorff, Math. Zs.,.16, 220 (1923). *H. Il. Hatancon, Konerpas 
THBHaA TeopHa dyHkunH, 1949. %C. M. Jlo3uHHCKHH, Matem. cOopn., 14 (56), 17 
(1944). 


* Ci_4 4, — MHOKeCTBO PyHKUHH, HenpepbIBHEIx B [—1, 1]. 
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Aoxnaye Akagemum nayr CCCP 
1956. Tom 109, N 5 


MATEMATHKA 
B. MW. 3YBOB 


KAYECTBEHHOE HCCJIEXOBAHHE CHCTEMbI OBbIKHOBEHHbIX 
AN PEPEHUMAJIBHbBIX YPABHEHUM 


(ITpedcmaeaeno axkademuxom B. H, Cuupnosoim 29 IIT 1£56) 


B HacToAWeH CTaTbe BbIBeAeHbI YCMOBMA ACHMNTOTHYeCKOH ycTOHUMBOCTH 
3 IEJIOM HYJIeEBOrO PeleHHA CHCTeMbI 3 AuppepeHuUHaIbHubIX ypaBHeHni. B cay- 
ae HaPYWeHHA THX YCOBHM MCCJIeOBaH BOMPOC O BOSHHKHOBeHHH rpaHHYHbix 
[HTerPaJIbHbIX NOBeEPXHOCTeH HM UX UNCIe. Oech TOXKe yCTAaHaBJIMBaeTCA HeKO- 
Opoe HesOKaIbHOe cBOlicTBO rpyOocTH cHcTeM JudpepenunabHbIX ypaBHe- 
[MH. SaMeTUM, YTO IPH 9TOM HCHOIb3OBaH TOT Ke MeTOA, YTO HM B paboTax 
J. Il. Epyruua (') u E. A. Bap6ammua (?). 

PaccmMoTpuM cucTemy 


Bah dy Bahay, Fads y 2). (1) 


Jlanee 6yemM npeqnonaratb, YTO BHITOJIHEHbI CJleyIOulHe yCJIOBHA: 

a) dyuKkunn fi(x, y), fo(x, y), fs(%, y, 2) BELECTBeHHbIe, HeNpepbIBHble 1A 
CeX X, Y, ZUM YAOBJMCTBOPAIOT HEKOTOPHIM YCJIOBUAM, rapaHTHPYIOulHM CYIIeCcT- 
OBaHHe eMHCTBEHHOrO pelleHHA 


x=<xi(t, Xo» Yo), y=y(t, Xo» Yo), z=z(t, Xo, Yos Zone 


poxoyamero upu t = O uepes TouKy (Xo, Yo, Zo); BEMMUYHHDI Xo, Yo, Z BEMIECTBCH- 
bl H KOHEUHBI; 

6) Kakqoe u3 ypaBHenul fi (x, y) = 0, 1=1,2 onmpeyxensner na mocKocTH 
¥, y) KpuByto Si, ¢ = 1, 2, Nenaulylo STY MIOCKOCTb Ha Be OOMACTH, B OAHOK 
3 KoTopbIXx fi (x, y) > 0, B apyroli fi (x, y) <0, i = 1, 2; 

By fi, (4, yy =fol(%, y)=0 ans mpy x—=y=—0, f,{0,0,2)=0 anu 
pu z= 0; 

r) Ha mockocTu (x, y) He CyllecTByeT 3aMKHyTOH JIMHUA 


x= x(t), y=ylt), xf), yee, 
JIOBJIETBOPHAIOMeH YyCJIOBHIO 
fo(x(t), y(t) dx (t) h(t), 9 (¢)) dy (f) = 9; 


a) ypapuenne f(x, y, 2) =O upu x7 + y? <p? onpesemneT HelpepbIBHy!0 
eABHy!O (pyHKUMIO z= (Xx, y); ; 

e) [¢(x, y)—Z] fs(%, y, 2) >O0 upu z#¢(x, y); ; 
* K) Hyvlepoe pemeHve cuctembl (1) x = y—=2z=O0 acumnroTuyeckn ycToH- 
veo B Mayiom no A. M. JIanynHosy. 

Teopema l. Ecau: ; 

1) na Kpueoi s, supy=-+oo, infy=—™~, @ Ha Kpusou Sy 
fox = + oo, ini x = — oo; 
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2) au6o cyujecmeytom KOHeLHbIe BEAULUHEL %, 8, makue, umo Yyfy(%, Y) >0 
npu y? > 8, >0, au6o cyujecmeyiom KOHe4Hble BEAUMUHEL %, 8, makue, 4mo 
Xfo(X, Bo) << O npu x >. aD 0; 

3) au6o ypaenenue fy (x,y) =O npu' x >a >0 onpedeasem Henpepole- 
Hyl0, OOHOSHAYNYIO, HeaABHYIO PYHKYUIO Y= Y,(x), AUGO Oana mo6b0eo y >0 
mosicHO yKa3samb KONeUNYyIO GeauduunY §&(Y) maKyio, amo fy (xX, y)<.0 npu 
x > %& (y); 

4) nu6o ypaenenue f,(x, y) =O npu x<Cy<0 onpedeasem Henpepoie- 
HYI0, OOHOSHAUHY!0, HeseHyto GYHKUUIO Y= Y2(x), Auoo Oana ssoboeo y<0 
MONCHO YKasaMe KOHeUNYyIO BeauuuHy &(y) maxyro, amo f,(x, y) >O npu 
x <& (y); 

5) au6o ypasHenue f(x, y) =O onpedeanem npu y>d,>0 OOHOBHAYL- 
HYI0, Henpepolenyio, HeAsHyIO WYyNKYyUIO X= X,(Y), AUOO OAA 106020 x <0 
MOOCHO YKA3QMb KONeLHYIO BeAUMUNY (xX) maKyro, mo f2(xX, y)<O npu 
y > mM (x); 

6) au6o ypaexenue f,(x, y) =O npu y<d,<0 onpedeanem odHosnad- 
HYI0, Nenpepolenyio, HeAeHYyIO MyHKYUIO X= xX,(Yy), Aubo AAA «A10b02e0 x > 
MOICHO YKAZAMb KOHeUNYIO BeAULUHY Y2(x) maxyto, amo fz(x, y) >O npu 
y AS No (x), 
mo HyAegoe pewenue x —=y=z=0 cucmemo (1) acumnmomuuecku ycmot- 
4ueO 6 UeAOM. 

Tloka3saTeabcrTBo. CHavala MbI MOKa3bIBaeM, UTO BAOJIb HHTerpadib- 
HOH KpMBOH cucTempl (1) 


2 ( by Xos Youeo) POs DH = a Cos 


ecm 1°(L, Xo, Yo) = %2(ty Xo Yo) + Y2 (ts Xo Yo) 20 mpu t+ 00. 
Jlanee, pH NOMOWH OTpe3Ka 6€3 KOHTaKTa MOXKHO WOKa3aTb, TO 3 
yCJIOBHA 


EC eknst Ue Ole Oe Dy 7a 20) (2) 
culeqyeT 


r(t, Xo Yo) > +c mpu t>+o. 


SaTeM MO2KHO NOKa3aTb, 4TO M3 ycmoBun (2) cmemyeT r(t, Xp, Yo)< 
<(m<_ +o mnpu t<0, uro HeBo3moxHoO (cM. (*)). 

CreqopaTebHo, f(t, %, Yy) > 0 upu t ++ oo. 

B kauecTBe CuleCTBHA TeopeMbl 1 MOXxHO cibopMyJIMpoBaTb culeqyionlHe 
pesyJIbTarTbl. 

Teopema 2> Ecnu: 
__1) Ha Kpueoi sy; supy=y<too, infy=—oo, na xKpueoll s, 
int Y= —= co sup x == = co; 

2) ypasHenue f(x, y)=O npu x >c,>0 onpedensem odnosHa4AyK 
Henpepolenyto HeseHyto (YNKYUIO Y = Y, (xX); 

3) eoinoaHenol ycaogusn 2), 4), 5), 6) meopemo 1, 
mo OAA mozo, 4umobol HYyAegoe pewenue x =yY=z=0 cucmemoet (1) Gola 
ee ae Ycmouuué6blm 6 YeAOM, HNeOOxXOOUMO U Oocmamo4Ho, umobo 
YAKUUA 


%(X, Xo, Yo) = Yo + \ 
¥o 
MCHANA BHAK NPU X >X, XS >, yy >}. 
Teopema 3. Ecau: 
1) eoinoanenot ycaoeua 1—3 meopemo. 2; 


2) cywecmeyiwm dee eeauduuHol x, Y, X > cy, y>Y{, makue, umo 


to (x, y) 


Six, ¥) a) 


V(x, x,y) >0 Apia Se 
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Mo cyujecmeyem eOUHCMeeHNAA YUAUHOpUYecKA noBepxHocMd, deamuaa npo- 
pmpaxHcmeo (xX, Yy, Z) Ha dee COnaCMU, OOHA U3 KOMOPeLX sABAReEMCA OOAACMOIO 
NcumnmomudecKou Yycmottaueocmu HYyAeboeo pewlenun Cucmemot (1). 

Teopema 4. Ecau: 

1) o62acmb A acumnmomuueckoti ycmotiuueocmu HYyaeeoeo pewlenua 
vucmemel (1) He coenadaem co ecem npocmpancmeom (x, Y, 2); 
__ 2) ypaenenua f,(x,y)=0 wu f(x, y)=O0 onpedenaiom nenpepoienvie 
Be eesnauneie HeneHole DYNKYUU, CoomeemcmeeHHO, Y= y,(X) npu x > cy, 
= Y2(x) npu X<ey, X= x, (y) npu y>dy, x= xy(y) Npu Y< da, 
no epaxuya oOracmu A cocmoum He 6onee “em Us “eMolpexX YUAUHOpUUE- 
VKUX noeepxnocmeli. 


p AloKasaTenbcTsBo. Ecam TouKa (%,; Yo, 2))€ A —A, TO r(t, Xp) Yo) > 
>-+ oo mpu |t|—+-+ oo. Jlanee serko ycraHoBuTb, TO cyulecTByIOT j[Be 
(3CIMUHHbI Tt] H Tt. Takue, 4TO ChyHKUHH x(t, X%, Yo), Y(t, Xo Yo) SOYAYT 
MOHOTOHHBIMH pu ¢ >t, w pH t< 7. Oro cBOlCTBO H JOKa3bIBaeT TeEOpeMy. 
Ecam_ cuctema (1) nmomyyeHa pu pemenun mpakruyeckol 3aqaun, TO 
bynkunu f, (6 =1, 2, 3) usBecrHpr amu mpHOmmxenHo. Ilosromy BosHuKaer 
3011poc, OTOOparkKaloT JIM Te WIM HHbIe (akTbI, NOyYeHHbIe H3 HCCeE_OBaHui 
eucTembI (1), cyulecTBO lela, T. €. ycTroHuNBa JIM NMomyyeHHad KayecTBeH- 
“las KapTHHa NO OTHOLICHHIO K MaJibIM H3MeHeHHAM (byHKUMH f,, 2 = 1, 2, 3. 


[ JA BbIACHEHHA NOCTAaBJIeHHOrO BOTIpoca PpacCMOTPHM CHCTeMy 


Beek as NC ana 79 jae MN eetress, IE : (3) 


A elf COOTBETCTBYIOMLY!IO CHCTeMy 


Ox; 
erie Wcte eh Maes, ns Bs b= lve o ny Ws (4) 
HIME TNO ORUM GUTOD fy). (%, ous %,) Go BE, a UR; (x1, 2224 Xan b)—= 


HeMpepbIBHblIe (PYHKUMH Takue, uTO CHCcTeMa (3) YyOBJeTBOpseT yCJIOBHAM 
SyUeCTBOBaHHA HM e€MHCTBEHHOCTH. 

Teopema 5. Ecau cucmema (3) umeem acumnmomuu4ecku ycmoluuueoe 
Hynegoe pewienue, OOnadawwee HekoMopotl oOOAaCMbIO aCuUuMNMoMmUeCKOL 


ycmotiuueocmu A,, mo moocHO HasHauumo Onn qyAKyull Rj; (x%1,-.-, Xn, C) 
ioxou eolcwuuti npeden R(x,,..., Xn), OOpatuarowutica 6 NYA’ Ha epanuye Aj, 
umo npu | Ri(X1,.--5 Xn t)|<(%,..-, Xn) Hysesoe pewenue cucmemot (4) 


6ydem o62adamb moti se O6aacmbIO acuMNMomUHeCKOLL ycmotiuueocmu Aj. 
SaMeTuM, ITO B HacToAel paOore NowJyyeHbI Oosee OOMINe pe3yJIbTAaTHI, 
yem B padotax (1, 3, 4). 
Iloctynusi0 
13 III 1956 


HWMTUPOBAHHAA JIMTEPATYPA 
1H. Tl. Ep yruu, Ipuxnagu. matem. u mex., 14, 8.5 (1950). ? E. A. Bap- 


6awuu, Martem. cOopn., 29, B. 2 (1951). *®H.H. Kpacorcxku ih, Ipukaamu. matem. 
u mex., 17, B. 6, 651 (1953). 4 B.A. Il1aucc, Ipuknagu. matem. u mex., 17, B. 5, 541(1953). 
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Jlorzagm Axnxagemun nayK CCCP 
1956. Tom 109, Ne 5 
Kh ) 


MATEMATHKA 


* 


B. H. HBAHOB 


MYJIbBTHNJIMKATMBHbIM WMHTEFPAJ HW NOUTH-NEPHOJM4ECKAS 
MATPHUA 


(II pedcmasaeno akademukom A, H. Koamoeoposbem 29 IIT 1956) 


B wacrosmel 3aMeTKke paccMaTpHBaeTCA BOMpoc 06 aHawHTHYeCKOM BYE 
pelleHHH JHHEMHOH OFHOPOAHOH MOUYTH-NepHOAMYeCKOH CHCTeMbI Kak 3ajaya 
O BbIUHCJICHHH MYJIbTHIWIMKAaTHBHOrO HHTerpasia OT NOUTH-NepHoyMyecKon 
MaTpnHubl Bopa. 

IlycTb B cHcTeMe 

OMe 
dale es AE AY 
dt (2) Y (1) 
n , © 
Balitat (t) ||, ecTb n-MepHad kBaj[paTHad MaTpulla, SJleMeHTaMH KOTOpOH 
ABJAIOTCA MOUTH-HepHoyMyueckHe (dbyHkuHH Bopa (im. m. MaTpuua Bopa), a 
Y = || Ys; ||i — n-Mepuaa KBa[paTHad WHTerpadbHad MaTpuua. Tak Kak Ko3(p- 
(PHULMeHTOB CHCTeMbI KOHeUHOe YNCIO (N”), TO IA KaxKorO ¢ > O cymlecTByer 
OTHOCHTeJIbHO IIOTHOe MHOxeECTBO O(e, F) OOMNX e-NOUTH-NepHoyOB Koappu- 
ILM€HTOB CHCTeMBI H JIA smOOoro 7G O(s, F) uMeeT MecTO HepaBeHCTBO: 


mod LF (f+-1) —F@|<I-2; L=|iff; —cct<+eo. (2) 


V3 ocHOBHBIX TeOpeM O I. 0. (byHkuHaAx Bopa (+) cmeqyer, uro um. ml. 
MatTpuua F (t) uMeeT cTpykKTypy 


if 
lim 37 | F(t)dt; Mi [F (t)] = 0. 
(3) 


Ilo matpuie Ay B KOMMJJeKCHOM suHeliHOM mpocTrpaHcTBe nloyOepem 
Heocobyio KOMIIIeKcHy!o MaTpully V uv mpeodpasyem cucremy (1) pu nomonA 
nmoycraHopku Y —V-X B cucremy 


F (t)= Ag+ F(t) Ay Me 


=P) X, P= ALP HI, Or, (4) 


rye A =V™.A,-V umeer HopMabHyto 2xOpsaHoBy dopmy; P (t)=V*-. F(t) -V; 
as ia(h) 
MAP (t)] =0; ps; (t) = >) AMPe'*si “, MuoxmecrB0 hy = Me [ss (t)], 8 <1, 2) «. 
k 


+++, M7, SABIACTCA Tenepb CeKTpOM MaTpHubl A cpeqHux 3HaueHuii. 
YmopxOveHHoe cueTHOe (HIM KOHeYHOe) MHOXKecTBO UNCeN {oj 78= fAQ} 
HaSOBeM CI€KTPOM NokasaTeneH Dypbe matpuupi P(t) (uM cneKTpom cHcTeMbl 
Z eo aga) Ly l= “ 
(4)), a OObequHeHHe GasucoB {8,35 = {B37} cnekTpos UNE oe (pyHKUHH 


ps; (t) — Oa3sucom chekTpa noKasaTeneli Dypbe maTpuuBl P(t). Marpuue P (t) 
MOCcTaBHM B COOTBeTCTBHe ee pag Dypse: 


P(t)~A+ Dd) A (je; A(3,) = M;[P (t) eet | (5) 
R 


» monuHom Boxunepa — Peliepa ('): 


P,(t, P) =A + My [P(t + x)-Ky(x)] = A + Py (8), (6) 


je cbyHKuna K,(x) ecrb aypo Boxuepa, coorsercreywulee jelicTBvTewtb- 
OMy q. 
IlycTb Tenepb p= max a {Psi () |} uw: aa 2, 50 mod(PG)— 
Ss] 
Q 


-P,(t, P)\<%-J. B atux o603HaueHHaAXx wMeeT MecTO U3BeCTHOe HepaBeH- 
OBO (IH MYJIbTHIVIMKaTHBHBIX HHTerpasioB (#-uwHTerpanos) (7) mpu t > to: 


In A | 
mod | | [E+ P(t nd [E+ Pall, P) dtl! < 
il 


> enP( (f— fo) [ere (=) ee 1]; if. (7) 


—— 


PaccmatTpiBaa (7) a MpocroTe! BblyHcmeHuu Ha oTpesKe [0, NV], 3ame- 
MM B Hem ({—f,) Ha N>>O u nowyaumM npn g + oo MogucpuKaluio Teope- 
jer Apuesa: 


[E + P(t) dt] =X (t)-X2(0). (8) 


i ar DSS 


t 

a 
lim \ [E + Po (t, P) dt] = 

e% 


AvaJIMTHUeCKHH BUA S-uHTerpada, CTOAMLerO NO 3HaKOM Tipejesa, yeTa- 
aBJIHMBaeTCA TIpH MOMOMLM MaTpHaHTa: 


zc 


t 
\ e-AtP  (t) eAtdt ... \ e-4tP , (t) ent (9) 
0 


(R pas) ° 


XK, (1) X73 (0) = 0% E eS 
k= 


=1 


IIpuH BbIyHCJIeHHH MHTerpaJIbHbIX CJlaraeMbIX MaTPHWaHTa BOCHOJIb3yeMcA 
yopMy1oH (?) 
Mm ‘ 
ny--ly ,Ayt 
C2 > (Zig ae Figs Oe a Zin, t ‘ ye : ’ 


1l=1 
H KOTOpOH Z 1x — KOMIMOHEHTHI MaTPpHIUbI A; Mm— UNCJIO pa3sJIMYUHbIX UYHCeT 
k 


{mekTpa Matpuitbl A; m;)-- HX KpaTHOCTH, H 3aMeTHM, YTO CyMMbI >, Sn; » 
ae 


r= 1,2,...,n;=0, +1, +2,..., Ipw kaxygom.k uw ompeyeneHHbIxX KOMOH- 
[aluaX WHJeKCOB nN; B OOWeM cCJIyyae OOpaljaioTca B HyJb. [losTomy ua 
k 


e atk 

‘IaBHbIX jiHarOHasIAX WHTerpaJIbHbIX CwJlaraeMbIX HM TaM, rye >) On; + 

| tt) 

rim () ~— rn) =0, Re(Ar—ihr) =0, OyayT NOABIATDCH M pacTH cTeneHH 
mk > 0). HenocpegcrseHHbiM BbIUHCJICHHeEM MH 3aKJIIOUeCHHeEM 10 HHAYKUNH 

JOexKJaeMCA B CIIpaBeAHBOCTH CuIeyIOWHX SopMy.: 


t t 

\e-4* Plt) ANG foe \ e-At. P, (t) eAtdt = e~4t. P| (t) e4¢— P™ (0) + 
(R pas) 

0 0 


y 
i 


4 » eee et =P" (0)): 


} 


Ry+Rgt...tRp_y° =k; khyx<k—1 


ape 0)- Po (0)... Py t= (0). (10) 


MR 


P(t — =e Pad 


nm = [e/2] | — nandomeniée meloe, 3akmouenHoe B R/2, ecnu Bce Red, pas 
JIHUHBI, HIM mM, =k, ecum pH Kaxyom k waliyTcH KOMOMHALHH Nj,;,5, A 
KOTOPbIX 


fF 


ae nye PyOay ss TPHPOHOMeTPHueCKHe TOJIMHOMBI, | 


k 
S} 8, tlm (hj — 2s) = 0, Re (dj—As) = 0. 


i 


Tloycrapus mpapyto yacTb (10) B (9), mouwyaHM 


X(8)-X7 (0) = Qy(t)-e47-Q5' (0); Qe) =E + 2) Py Oe 
k=] 
XE in 7 (0) 6"? =O) eee Oe ee eco, (12 


VE) 


Lo) 
Pag E+ > P\ (t) ua mo6om orpesKe [0, V] cxoqutTca a6comorHo | 
R=] 
paBHOMepHO, HOO TaKHM CBOHCTBOM OOJlayjaeT MaTPHILaHT. 
Ecum TObKO He paBHble HyJUO CyMMbI UHC CieKTpa {Sn} o> TaKOBBl, YT 
wa Bcex k 
k 


Dacn 


i=1 


k 
> OF la (Ay \s)| > &, > 0 (ycnoBned 
i=1 


(Re (Ay As) = 0), 


TO aHawHTHYeCKHH Bu S-WHTerpasa MOXHO MOJyUHTb, He NpHoeraw 
now“HOMamM Boxnepa—@erepa. J]ia sToro pH BbIMMCIeHHUM k-ro wWieH 
MaTpHiWaHtTa Bua (9) jaa X (t)-X 1(0) Bocnomb3yemcA JlerKO JOKa3yeMbIM 
pH ycuosuu | popmyviamu: 


>a > 0, 


\ tert. p(t)dt = ert >) pp (t)-t™-* +c; 


k=0 


Vem. Dipti ne 43 al i7k1¢ me0, Rep 0; 


t) pees ys Aor. 
: 1=0 
 B(k, m) A : 
rye pr(t) ~ >) ea Pale oe Se (pyHkunH Bopa, Ao = M;[p (t) 
L=0 (u + iA;) 
WM yOeMMCA, YTO KaxkKblt ueH jomycKaeT MpeycTaBseHve, Bowe ana 
ruunoe (10). Torga, paccyayad. Tak Ke, KaK H pH BbIBOZe copmyapt (11 
MOvly HM: 


X (t)-X4(0) = Q(t) e*#-Q2(0), Q(t) =E+ Dd) Pa lt) 


k=1 


SS Piet s = ’ (1 
r=0 
rye Pr, (t)—. 1. Marpuubt Bopa. 
B wacTHOCTH, eC/IM JIA sOObIX KOMOMHALMM MHeKCOB N;, j,S MpH BCex 
k 


Dy bn; + Im (Aj —As)] > > 0 (Re (Aj — 2s) = 0), 


| ; 


> > 0, 


(ycuIOBHe 
904 


| P(t) OyAyT BEIXO_HTb I. 1. MaTpHiamy Bopa, a Q(t) Bpriger N- nu. on. 


.Tpuuel. Oro ycnopve BBINOHAeTCH, HanpuMep, JJIs CHCTeM C MOWIO%KH- 
\JIbHBIM HIM OTPHWaTeNbHbIM CIIEKTPOM TIpH Bcex pasHUHBIX Reh,. 
Takum o0pa30M HaMH flOKa3aHa culeqyioulaa Teopema: 


i Teopema. Hopmuposannoim pewenuem n. n. cucmemol (4) sennemca 
uNmeepan Buda 


(t)-X7 (0) =e ( [B 4 e-4t. P(t) etdt] = Q (t)-e4/-Q7 (0), OSL<N, 


oun" OD 


(15) 
12 Q(t) onpedeasemca dopmynamu (11), (12), (14) u seasemca N-n. n. 
Wmpuyek npu eoinoanenuu ycaoceus II, a ecau @ nocaednem cayuae A =0 
u A=iA ecme wucmo mAumaa OuaeoHaasNaAa mampuya, mo X (t) ecmo 
n. nh. mampuya. 

| ConoctapuM pemenue (15) c HopmupoBaHHow uHTerpambuoh Marpuueli 
| a-+ico 

i- \ ePt.w(t, p) dp, nomyyenno VW. 3. Llroxano (3), B KoTopo w(t, p) 
i @—ico 

fb. 0.0 f Ha(—oo,-+oo0) Hw orpaHHueHHan mo p (0O< Rep<+oc) 
irpuua. Tora, ucnoub3yA HB3BeCTHbIE OMepallMOHHble POpMyvIbl, NOwyuuM, 
[2pHMep, UpH BbIMOTHeHHH ycnoBua I: 


\ 


co Mp 


w(t, p) = E + D) Dd) Pur (t) ep —ay*| (Ep — A)1-Q4 (0). (16) 


=1r=0 


-B cayyae nepHoyuueckol CHCTeMBI, CIIEKTp KOTOpPOH Bcerja yOBJeTBOpAeT 
lh a 
sioBHiI0 I, comocraByieHue cbopMyubl (15) c dopmysoh Paoxe (*) 


Me (O ee wer(Ore= Ln (P eX eG) == 15 (0) — 2 
iT HAM aHaJIMTHYeCKOe peycTaBsieHHe Matpuy L(t) u K 
K = © In Q(o)-e4°-Q4(0); L(t) = Q (t)-e44-Q7 (0)-e-**. (17) 


| PaccmaTpupaemad 0. 1. cuctema (1) yoBeTBOpsxeT yCJIOBHAM H3BeCTHOU 
\pempr Buutuepa (+) 0 npoxoumKeHHH pellleHHH, H NosTOMy ee pellieHus 
JWECTBYIOT Ha BCeH OCH; NPM BbINOJHeHHM %Ke YCJIOBUA I nau Il crpyxtypa 
1X pelleHHl Ha (— oo, ++ 00) qaerca cbopmywon (14). 

/B 3akmoueHHe BbIpaxaio OsarogapHoctp mpod. [. I. Boesy 3a pyxo- 
FICTBO Tp BbITOJIHeHHH padorTnl. 

L 


i CapaTopckul rocyapcTBeHHbld yHUBepCcHTeT Iloctynua0 
| um. H. I. Uepnpmesckoro 24 I 1956 


WUTMPOBAHHAA JIMTEPATYPA 


15. M. Jiepurtan, Touru-nepnoquyeckne pyukunn, 1953.2 ©. P. TantMaxep, 
ipua matpuu, 1954. %U. 3. UltroKxaao, Yxp. matem. xypu., 4, Ne | (1952). 
1 B. Hemuukuit, B. B. Crenauos, KauecrBennaad Teopua AuppepenyHabHblx 
‘sHeHHi, 1949. 
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MATEMATHK 


B. J]. H3MAHJIOB 


3A, A4A O BHYTPEHHEM HOPMAJIM3AWHH PTHNEPMOBEPXHOCTH 
IIPOCTPAHCTBA A®®HHHOHM CBA3HOCTH 


(I1pedcmasaeno akademuxom A. H. Koamoeoposeim 29 III 1956) 


1. Smecb RaeTCA HHBapHaHTHbI MeTO MOCTpoeHHA TeoMeTpHH runepm 
BepxHoctu X,_, MpoctTpaHcTBa adpHHHol cpi3HocTH A,. IlycTb le (i, jae 
= 1, 2,...,n)— oObeKT atppHHHOM CBA3HOCTH B An: Giv — ero CHMMeTpuy 
CKasa YacTb; Sin —ero TeH30p KpyyeHua. X,_, 3aaquM B An, OTHECeHHO 
K POJIOHOMHbIM KOOpsHHaTaM &!, ypaBHeHHsMu 


bi = E(u, ..., w-2). 


Or é (u*) u jp (6) * mpeOyerca, COOTBETCTBeEHHO, UeTbIPeXKpaTHad MH Tpe 
KpaTHad juddepenunpyemocts. Jlna XC Ag 9TH TpeOoBaHHa cila6ee (Ep 
rue yTouHeHHa cM. B TeKcTe). IlosoxKuM 

i ae! ; i a 

—. = 0,8; Bag =Osg0ak' UT. J. 


ie 


Benmunna B,, 10 TepMuHooruH CxoyTena (1), saBaseTCA CBASbIBAIOL 
BeIMUMHOH panra n—1, KoTOpad MpeyctraBser co6oli KOHTpaBapHaHTHl 
BeKTOP OTHOCHTeIbHO MpeoOpasopann &-—>&’ (é-BeKTOp) M KOBapHaHTHH 
BeKTOp OTHOCHTeJIbHO TpeoOpasopanHi u* — u*’ (u-BeKTOp). Ba yoke | 
OOpasylOT HH §-BeKTOpa, HH u-TeH30pa. YpaBHeHusa 


Bim; => 0 


olpefesaIoT B KaxKOH TouKe Xy_, §BeKTOp m;(u%) ¢C TOUHOCTHIO JO C 
JIAPHOrO MHOKUTEIA; BEIHYHHbI 
m; = hm; 


Takxe yoBseTBopsioT (1). IIpeoOpasopanue (2) GyqeMm Ha3biBaTh nepeH 
MHpOBaHHeM m;. 
CucTeMbl BeJIMUHH 


apne aes ale oe 

Og == Ba gm; == (Big + Gi, Bi, By) mi, 
we pee i: = ek 

Wa 8 =B6, an; = (Be 6B + yon By) mj 

oOpasyloT CHMMeTPHYHbI H HECHMMeTpHUHBIi TeH30ppl BX n—1 (aCHMNTOT 


yeckne TeH30pbl). IIpu nepenopMupopanun (2) wg = hag, Wap =)Wag q 
OyemM Iipesiomarath HeBbIpoxatoujumesd. Teomerpuyecknii cmpicst Toro Ort 
HHYeHMA =I ~MocKoro A, cM. B m°5. ([lopepxuocrm co cBoiicr 


* 
JlaTHHckwe HHJeKcbl npo6eraioT s3nauenna 1, 2,...,, Tpeueckue 4, 2, n 
oe 
906 : 


| 
| 
et|@.g|=0 Hasopem BBIpoO x EHHBIMH.) [lyctb {3g} CBASHOCTb K puc- 


/oddesa Tex30pa ,g. IIpu nepexoye or m; K m; 


is —— 0 Sa Cry 4 Qo a A 

ans =plo t Paes Tag == 3 (8600 In| | + 820g In] 4] — wo490, In| hI), 
\Tcroya 

oT Ts = 5 oA, (A, = 0, In| |). (4) 


a -—— o (2 o 
px n==3 Texsopbl w*? w To, allouApHbt MpH m06om BEIGope peulennii (1). 
_ Teopema 1. /Tycme dana neeolpoocdaroiyaaca nosepxnocms X, As; 4 
i. Npous6ononoe peuienue ypaeHenud (1), Wag — Coomeemcmeyrouutl emy 
\cumnmomudeckuu mensop. BekmopHoe nose 


1 


i — a Ri o i 4 
ni == 5 0%? (Bap — {ap}aBs) = 


=z 078 (Bag — {a9} Bo) (9) 
inpedeasem @ KasicOott mouke noeepxNocmu HanpaereHue, He npuHadaeoia- 
yee Coomeemcmeyrowed amoit mouke KacameAoHolk NACCKOCMU uu UAeAapUaN- 
‘oe Kak OMHOCUMEeNbHO Npeobpasoeanull KOOPOUKAM, MaK UuU oMHOCUMeAoHO 
/€PeHOPMUPOGAHUA Mm. 

| 9To none ni MbI HasOBeEM BHYTPeHHeH HOpMadH3annel HaH 
/HYTPeCHHHM OCHAMLEHHEM NOBeEPXHOCTH, a HHAyUNpyemMylo uM 
|BASHOCTb — BH yTpenue ii CBASHOCTbIO HOBepxuHocrTuH. JloKa3a- 
(|€JIbCTBO — HeNMOCpeJCTBeHHOe C yueTOM paBeHcTBa nim; = | 


i 
/ 2. n>3. Ilyctb Ds u Ds—cumBonbl cmewaHHoro yuddepeHuupoBaHua 
|THOCHTeJIbHO Tap cBxA3HOcTeH Gin, {2g}o H Tin, {apho- 


— Ft 


a i : i —— 4 a i “ey i 
Wag = (DgB2)m;;° nis ome Sep. = eae PDB. . (6) 
(Ipu nepeHopmMupoBpaHHn m; 
ea -1 Saray i ) 
th = mm (— 2(n—1) © Wey a n! ) A (7) 
Al 0 
BpegzeM (PyHKUHIO pt. == aq 08 (DoD gBa) mi. Oua paBHa KoadppunneHty 
pu n’ B pa3noxeHHH Don! = ci Boe Uolt!s Yo = (Don')m;. 3 mocnequero 
a1 


‘aBeHCTBa HW (7) HaxOJHTCA Ug = ea a OoTKyya csleqyeT, 4TO Ou- 


eKTOp 
Dis Po] == Pao (8) 


© 3aBHCHT OT MepeHopMupoBaHuaA m; = Am, T. €. Dio aj = Dit). 

_ Buayane paccMOTpHM MOBepXHOCTH, JIA KOTOPbIX frag = 0 (3aTeM OCTAaJIb- 
ple). VUckomoe HHBapvaHTHOe OCHALeHHe MOXKHO BbIJeMTb WS KJacca BeK- 
OpHbIx move Tuna (6) TpeOoBaHHeM, YTOOBI MpOHSBOJHbIe OT HCKOMOFO OCHa- 
{aiollero MOA MpHHaqviexkaM KaCaTeJIbHOH MJOCKOCTH, HMeHHO, ¥TOObI 
Don')m; = 0. Tudxpepenuupya (7), Jerko MpoBepHTb, YTO AIA sTOrO Heo6- 
OMMMO M fOCTaTOUHO, YTOObI cpyHKIMA A, COOTBETCTBYIOW,ad Mepexofy OT 
yvaiHO B3ATOTO pelieHHA K HCKOMOMY, YOBJIETBOpAAa CcHcTeMe 


1 4 
iy Celis te, (9) 


CJIOBMA MHTeErpupyeMOocTH KOTOPOM B CHIY pag =O yoBmerBopsiorca. PyHk- 
HA  onpefensetcA OTCIOMa C TOYHOCTbIO JO MOCTOAHHOTO MHOKHUTEIA. 


Ecsm UCxOsuTb U3 Apyroro pewleHHA m; —pm;, TO MbI IpHXOAMM aHa- 


(OrMuHO TpefbiyuemMy kK n' YMHOXKeHHeM mM; Ha %, YAOBMeTBOPAIOULy!0 (9). 
es 907 


IIpu 9ToM noun oTMuatoTca JIMUIb MOCTOAHHLIM MHO?KHTeJIeM, TaK KaK OKa- 
sbIBaeTCH, TO PYHKIHA 99 yAOBMeTBOpsAeT TOM 2%e cucTeme (9). 

Jlna nlopepxuocteli co CBOLCTBOM }12g 0 onpeyemuM TeH30p @*%apeye= 
= ot = — 9; G7 =) “9%, Cxanap o*?H4g=) He paBeH HyJO TOKE 
CTBEHHO, YTO MOATBepxKAaeTCA PaCCMOTpeHHeM KOHKPeTHbIX MpHMepoB. Cka- 
%KeM, Jt XyC Ag Y= p%,-, rye ©==|Ocg|s40. Texsopbi Oag M mm, OMpe 
leneHbl C TOUHOCTbIO JO CKaJIAPHOrO MHOXKUTeIA. ITY HeompeeeHHOCTE 
MBI MOXKeM Tellepb yCTpawuTb TpeOoBaHveM, TOOL], HaNpHMep, $*? tog = 1. 
Torya pellieHne ypaBuenul (1), a TeM CaMbIM H TeCH30P ag OllpeweuATCH 
OJHO3HAaUHO. 

B jlaibHeliileM O603HaYuM STH OJHOSHAYHO ONpeseJIeHHbIe pelleHHA 4Ye- 


pes P;, bag = (DgBx) pi. M3 cKkaganHoro BbITeKaeT Teopema 2. 

Teopema 2. Ecau eunepnoeepxxocmb Xn @ An yOosremeopsem YCAo- 
GUI0 2% Pttag FO, 20e —%® = w**Wp,5, A tas ONpedenen pasencmeom (8), Mm 
Ha Hell OOHOSHALHO GHYMPeHHuMU cpedcmeamu onpedeaseMcA UHEApuaHmMHas 
eeomempusn. {IAA ee pasbicKaNuA HeoOxodUMO CAY4aliHOe pewlenue M; YMHO- 
cums Ha dynkyuio =", ede 0 = o%8 pag. 

BrympeHnana KOPMAAUZAYUA U eeomempusA OOHOSHALHO ONpedeAMOMCA U HL 
NOBEPXHOCMAX CO CBOLICMGOM: }124g = 0 (NPU aMOM Cama noBepxKocmMb Xn, 1 
emewarmouuee ee An OoArrcHol 6oimb aHaaumuueckumu). JAA pa3sbicKaHuA eBHymM 


penHeeo ocHaluenun bepem nNpouseoAbHoe pelwenue ypasHenuti B,zm; = 0 1 
ONpedeAKEM NOAA MEH80P0E ze = (DgBx ) mi; 0! = o*8DeB,. Ha cucme 


n—'1 
il il i 
Mol Seay Oe In| bs (1% = aq O%* (DeDpBs ) m1) Haxodum ynKyuro } 


Hckomas uxeapuanmnad eeomempusa onpedeasemca moeda norem 
9 
: nt —= jf & i : 
tt =a alee ene A +n}. 
n ( any ® d,InfA| Bs +n 


ITpouseodHole Dem‘ amoezo noan npuHxadaescam KacameabHolt eunepnaockocm 
K Xn. Llonae m! onpedeasemca c mounocmoto Oo nocmosHHO2O mHODCUMeAS 


He BAUSIOLYeZO HA onpedenenue UneapuaHmMAoli enympennett ceasHocmu. IIp 
9mom 


i 4 tod if 1 a ~ rs a at 
tM = Paced) b PDB. = paren 0 PD. Ba (b "Ops = Oe) a (i¢ 
3. Bregem penep {87 , p;}, B3anMHbIi penepy {B,, m‘}, ypaBHenuamH 
Bi Bi =82; mB? =0 


' (KpoMe HUX BbiNnOwHsIOTCA eme By, p; = 0; mp; = 1). 
®opmy.ibt BMeweHHA Xn, B An MOXKHO 3aNHCaTb TAK: 


Das == 2eBs + bagi | ae Dee == Maral od= bagi a 
Demi a To Bea gin! Dem! = Te Be + pgm! 


CONG, o 
( ag == Dag — {ag},). (1 
Jlerko OKa3aTb, 4TO O° Axe = O, a MHAyuHpoBaHHaa cBa3sHocTth T 
‘ o i i 
uMeet BU: Tag = BagBi + TjxB.BgB; (uaxoqutca ymHoxenuem (11,) 
o 7 . y 
B;). Teusop kpyyenua cpsasnocrn TPZ, umeer Buy So, = Si,BBGB; , OTK 


fla CUEMYeET, AUTO CCIM CBA3SHOCTL B ln CHMMCTpHUHa, TO HHAYUNpoBaHbhi 
CBASHOCTh Tak2Ke CHMMeTPHUHAa. 


Teopema 3. Jaa noeepxnocmeti co ceoiicmeom j1g =0 undyyuposa 


HOA BHYMPEHHAA CBAZHOCMb aKEUag@uUNHa, ECAU MOAGKO Ces3HOCMb 6 An Cl. 
mempu4na. 


*D, # D,—onepatopet 2updepenunpoBaHuA OTHOCHTeABHO Gale Gi, M {igh ri 
908 


’ 


| JlelicTBuTeIbHO, B 3TOM Cyy¥ae B CHATy TeopembI 2 (D,m') p; = 0, a 3To 
‘ABHOCHJIBHO paBeHCTBy w*®A,,, =O, rye A apo == (DsDgBi) Pi. Kpome Toro; 


o 
{OX%KHO TIPOBEpHTb, YTO Aagy = Aagboy, ecm Ti, cummetpuuner. V3 ByX m0- 
‘MEAHAX PaBeHCTB csefyeT, 4TO Ago =0,T. e. 1%, = {So}4 = Ox In| 6], rae 


b| ecrb mMogyab onpejeanutens [b.g|. A 970 u o3Hauaer, 4TO cBa3HOCTE Ten 


L 


Ponadpunna, 
4. YpaBHeHug 

Oggdu*du® =0, wagdu*du® = 0 
KBUBaJICHTHbI HW MMCIOT HHBapWanTHBIM cmbic. Ilo ananoruu c MerpuyecKoli 
‘COpHeH CKAXKEM, UTO OHH OMpeeAIOT aCHMMTOTHYeCKHe JIMHHH Ha rumep- 
}OBEPXHOCTH. OcHOBaHHeM STOMY HasBaHHIO CyKHT cwlekyoulad Teopema: 
» Teopema 4. Kpueaa u* =u*(t) nwa Xn_, moeda u monoKo mozda se- 
jhemca acumnmomuuecKou AUHUeU, KO2@da ee ConpuKacaroWascA NnaAocKOCINd 
i 

fF Dé! De! 

ke (onpedeaseman eexmopamu —— u ) Aentum 6 KacamMeAobHO eunepnaoc- 


i 


tocmu En, mxHoeoobpa3sua Xn_}. 


ime De De! 
HOKa3aTeJIbCTBA Halo BeKTOPbI Se ae 
" o, m} Bomb sTO mHHMu. 3 atoro xe pa3JIOKeHHA CueyeT, YTO ec 
\pupaa Ha X,_, ABJAeTCA reoyesuyeckol B Ap, TO OHA ABJAeCTCA Teoje3H- 
ecKOH WM Ha X,_, H ONHOBPeMeHHO aCHMMTOTHYeCKO HM HaOGopor. 
AnasoruyHo MO2XKHO TOCTPOMTb TeEOPpHIO CONPAXKeHHbIX JIMHHH HU aCHMIMTO- 
MUeECKHX JIMHHH BbICLUerO TOpsyKa. 

| 5. OrmeruM pa uacrubix curyuas: 1) korga A, ABsIAeTCA MpocrpaHcTBOM 
(KBHaAPMHHHOHM cBA3HOCTH HM 2) KOrga OHO eCTh NMOCKOe TPex- 
mepuHoe NpoctTpaHcrTBo. 


i & 
' 1)Ecaucsasnocrh Ij, skBvappunHa, TO HOpMHpoOBaHve pewieHHH ypaBHe- 
ma (1) sfecb ocoGenHo mpocto. B cuay sxBnadpunnocru Tj, B An cyule- 


pa3sJIOXKHTb TO penepy 


TByYeT KOBapHaHTHO-NOCTOAHHBIM N-BEKTOP €;,...i, — “OCHOBHOM» N-BeKTOP 

(poctpaucTBa A» (*). KopapuanTubiit &-BekTop (H u-MJIOTHOCTb Beca 1) 
aa i iy in—1 

f Dp; == fii, - any ee © hese . ibe 


i 


(oBeTBOpAeT ypaBHeHHAM (1). HoxasatTepcTBo — HerocpeycTBeHHoe. BBuy 
WWHOSHAYHOH OMpeeJIeHHOCTH peuieHHA Pp; ypaBHeHHi (1) OMHOSHayHO oTIpe- 
emseTcA TakKe ACHMNTOTHYeECKHH TeH30p bsg, a BCE 3a TEM H HHBa- 


IMaHTHOe OCHALeHHe HM HHAVIMpOoBaHHOe HM MepeHeceHHe: Gag == BagPi; 
ak 

ag == x6 (mod | @ag |) 

| 2) Ecam A, ABJAeTCH MWOCKHM M N=3, TO ypaBHeHHe NOBepXHOCTH B 

i OOOSHaYeHHAX WMeeT Bug r=r(ut,u?), a BMecTto (1) uMeem: 


wet = 0. Pemenvem ux O6yzer M=[r,r.]. Bmecro (3) nomyyHM: sg = 
ig 2 Ny B 
J= (fag, Tif2), THe Kpyrsble CKOOKH OOO3HAayaIOT OMpefeMHTeb U3 KOOPAMHAT 


i 

MEKTOPOB fy, To, Tag. 

| MoxHo npogepHTb coBmayeHve paccmorpennolt sylecb reoMerpHH Xn C 
(kBvadppunnon Teopvelt B (°,4), Korqa An sBsiseTca nockuM £3. Bpipo- 
‘xJ[@HHble MOBEPXHOCTH 3jJeCb ABMAIOTCA PasBePTbIBAIOWMMUCA. 


| 
| CpepguiopckHh rocyapcrBeHHbli IlocrynHJio 
meylarorHuecKHH WHCTHTYT 9 XI 1955 
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MATEMATHK:z 


3. WWHOJIb 
O CBA3MH TEOPEMbI MIOHLIA C OPTOTOHAJIbBHbIMM PA3JIOWKEHM AML 


(ITpedcmaeanexo axademuxom A. H. Koamoeoposoim 29 III 1 956) 


B Hacrosmei 3aMeTKe yCTaHaBJIMBaeTCA, YTO KaHaIMTHYCCKHM IIpOfoKe 
HHeM» OPTOTOHasbHbIX Pa3JOX%KeHHii M0 COOcTBeHHbIM *pyHKIMAM MOryT ObITE 
NOJYYeHbI TeOpeMbI THMa Teopemb! Mionua. 

1. Teopema Miontja yTBepxKqaeT, ¥TO *yHKUHH x"k (tp >>0) oOpasyion 
NOHy!0 cucTemy Ha oTpesKe (0, 1), ecu 


oO 


Sie ors as (1 
UR 


Mutepecyacb MoJHOTOH B cMbICIe Lz, Mb] NOBTOPUM KpaTKO /\OKa3aTedJlb- 
CTBO STOL TeOpeMbI IIpH MOMOMLH aHawuTuYeCKHX yHKUM ((*), ra. 2). 
1 


Hy2xHO jlOKa3aTb, 4TO H3 paBeHcTBa ® (up) = \ <** F(x) dx = Ocaeqyer 
0 
uTo } (x) Tox MecTBeHHO paBHa HyVI0. 

[na 2TOrO HyXKHO yCTaHOBHTb j[Ba (pakTa: 

Bo-nepBbIx, eC aHasMTHUecKkad (pH Rew >—?1/,) dyukuna D(w 
MMeeT HyJIH B TOUKAX wp, TO P (uv) =0. 

Bo-BTopbix, ecuH P (wu) ==0, To f (x) =0. 

Tleppoe ecTb culeqcCTBHe OOel TeopeMbI OO OrpaHHUeHHbIX aHaJIMTHYeCKHD 
(PYHKWMAX: CCIM TaKad (PYHKUWA HMeeT «KCJIMUIKOM MHOPO» HyJIeH, TO OHA TO*KECT: 
BeHHO paBHa HYJIO; B YaCTHOCTH, CCH OHA AHAaJHTHUHA B Noynockoctu Rep > 
> const H HMeeT BeULeECTBCHHbI€ HYJIH wp, YAOBMeTBOpsAlouLHe ycuoBHto (1) 

Bropoe 2Ke eCTb CJIeACTBHe TNOJHOTbI cHcTeMbI cbyHKUMH cosst. B caMmon 
yee, 3€MeHHB x =e, MbI NOJYYHM JA w=1+is 


oO 


Re ®(1 + is) = at (t) cos st dt. 


0 


Tak kak e~f(t) npuHagmexut K L,(0, 00), TO M3 MNOMHOTBI CHCTEME 
cos st cneqyeT, uto O(1 + is)3£0 quan f (t)S£0. Mbi Bugum, to cos st ecr 
MNOJHaA CHCTEMA OPTOTOHAaJIbHbIX COOCTBCHHBIX (pyHKIHii onepatopa L = 
= — d@’/dx’, cooTsercrByioulue cOOcTBeHHbIe 3uaueHua } = s?, a (yHKUM 


vt 
vy (t, Ur) = e 
(nomyyeHHble H3 x"*) — pemenna ypaBHenua 


Lv(t, Br) = — 9" (t, ur) = —p,b(E, ur). 
Ilycrb Tenlepb Ha Nonyocu (0, oo) 3aqan qudbepenunambubiit onepatop L 
Ly=—y"(x)+q(a)y (2 


M 9(x, 4) — coOcTBeHHble (byHKWMH, OOpasylollue MomHyt0 cucTemy mpu A >0 
Torga mpu Bcex h, kpome }>0, cymlecrBywor pemlenusa (x, ) ypaBHeHu 
(2), MMelol\ve MHTerpupyeMbIit KBaypaT Ha (0, oo) (v (x, A) EL, (0, copy) 
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; 
| Tipu nogxoqamest Hopmuposke (x, A) dyHKUHA 
®(v) = VF) 9 (x, wax 
0 


“qeT aHaJIMTHYeCKOH M OrpaHHeHHOH B MOJIyMJIOCKOCTH, HM MBI TOJyYHM 
)O cucTema (byHKUMH b(x, An) (An<(0)nomHa B L,(0, co), ecm 


4 
vit ~ 


i, 2. Teopema. ITycme q(x) >0 u i,p<0. O6v0sHauum v(x, dy) (eOuNcm- 
YHHOe) pelleHue ypaeHenun 


> 


" 


— OF + g(x) P = And, 
Merolwjee UNMeepupyemolt Keadpam na (0, w). 
 Ecau 


4 
ar 


0 cucmema qdyHKyUul (xX, hp) noana 6 Lz (0, ~). 

| [na JoKasaTebCTBa 3aMeTHM, YTO cCHeKTp omepatopa L mpu ycnoBun 
(0) = 0 Oyyer HeoTpHuateseH H pH Bcex A, He SABJAIOUNLMXCA TOUKaMH 
ae cyllecTByeT eMHCTBeHHad * Y(x, 2) EL, YoBeTBOpsIoMWan ypas- 
‘HHO 


| ek 
Ee MoxKHO 3alHcaTb B Bue 


| b(x, A) = p(x, 4) + m(A) 46 (x, A), 


\ 
| 


‘e 9 u 0—j7Ba pelleHuaA TOrO Ke ypaBHeHHA, YAOBJETBOPAIOWINe yCJIOBHAM 
| 9 (0) =6'(0)=0;  ¢/(0) = 8(0) =1 

mM. (74), ra. 2 u (?°), ra. 6). Jlerko moKkasaTb, uro BHe nomocnI |Imi|<C 
(A) orpaHuyena. 

UroOs! oKasaTb OrpaHHYeHHOCTh 


co 


| 0.) =F ee Ade (FE Ls), 
= 0 
MeTHM, UTO BJlaJId OT CHeKTpa 

Il (x, A) Il <const. 


ouHee, paccCMOTpH¥M B MocKocTH A (A=u-+iv) napa6omy v? = 4u4 4. 
 OKPECTHOCTH BeplWHHbI Mapacowpl _ || (x, A) || 6yqeT orpaHuyeHa BBH]Y 
lerKO NlOKa3bIBaeMOH) HeMpepbIBHOH 3aBHCHMOCTH OT A, Ha O€CKOHeYHBIX 2Ke 
TBAX —B cusy Toro, uto |ImA|>C, u dhopmy.l 


; Im mi (A) 

Pp ee ges 
o(x,) PP =—-Sae 
6), eTp. 106). IlonoxwxumM Tenepb p = V — (wv nonoxutTembHo just <0). 
(») OygqeT aHamHTHUHa MH OrpaHHyeHa B MoynsocKocTH Rep > 1. Tosromy, 


m (p,) =0 [> =oo, To M(»y)=0. JlerkKo BuyeTb Tenepb, 4TO, 
k 
m O(p)=0, to f(x)=0. B camom gee, 
lim mal {b(x, u-+ iv) —b(x, u—iv)}du = \¢ (x, u) dp (u) 
vu—0 


2i 
A A 


* C TOUHOCFbIO 0 MHOKUTeIA 
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quia suo6oro wHTeppasa A ((22), memma 3.3 ruiapbt 3); 39eCb p (u“) — creKT- 
pasbHaad (yHKWHA omepatopa L. M3 papenctBa ® (1) =0 cueqyeT NO39TOMY 


vic Sot u) do (u)} de =0 mip peex A, 


YTO H€BO3MO2KHO B CHJIY MOJIHOTHI 9 (x, tw). 
OueBH]HO, MOXHO C(/OpMyJIHpOBaTb TeOpeMy JIA KOMIIJIEKCHBIX Ap H MIs 
onepaTopoB Ha KOHewHOM HATepBaste. JocraTouHO TakxKe, YTOOBI CieKTp L 
OblJI OrpaHHYeH CHH3y. 
3. B KayecTBe IIpHMepa pacCMOTpHM ypaBHeHHe 


— xy" +q(x)y=—l+ ly 
(B 4YacTHOCTH, ypaBHeHue Becceus). 


Tipu pcex uempix / > 1, peryaspupie B 0 petenua sToro ypaBHeHua oOpasyie 
mosHy!o cuctemy B Le (0, 1) co CKaIAPHbIM MpOusBeAeHHeM 


1 
(fF, g) =) a. 


0 


Orcioqa BbITeKaeT cuIeqyioulad TeopeMa @MHCTBCHHOCTH (BO3HHKWAaA ¥ 
3aylad KBaHTOBOH TeopHu paccesHus): 
Ilycmb 6 ypasHenuu 
ina BUS) 3 
—Yy" + a Fax) y = Rey 
3adaHnel «npederoHole Paso» 6, npul > ly (u duKcuposanHom k): 
: ‘act 
y (x, 1) ~azsin (ex — 5 +21) npu x—> co 


(y — peeyanpnoe @ 0 pewexue). 

Toeda cywecmeyem ne Ooaee odnoti q(x), Oaroweti maxue daset (*). 

3aMeTUM Cpa3y Ke, YTO HH O KAKOM S(peKTHBHOM oMpesesleHuH g(x) Mo 471 
MOXET ObITb HW PeYH, MOCKObKy mW060e KOHeYHOe YHCIO tbas MOXET OITh O 
OpOWieHO M OCTABLIHECA OJMKHbI MOJHOCTbIO ONpesesHTb g(x). Sagqaua 3Ta « 
KOppeKTHa» HM JIMIWeHa (bu3HYeCKOrO CMbICUA. 

Kak o6prgHo (*), WonycTuM, 4TO ecTb jBa ypaBHeHUaA: 

35); ey + qi (x) yr = Ry, 


i(l +4) 
” 
— 2, + a 21 t Fa (%) 2 = PP? 21, 
HMeroulve Te xe 6;. 
YMHOKasA NepBoe Ha Z, BTOpoe Ha Yi, BLIYHTad Hu uNTerpupya no [0, | 
OJTy YUM 


0 a.) — 9 (oy) Ee 


6 
Kayan “3 cucrem {y;(x)} mu {z,(x)} nomHa BL, (0, 1). Momnora cucrem 
MpOH3BefeHHH W, = Yi Z; MOXET ObITh MOKa3aHAa C MCMOJb3O0BAHHeEM YpaBHeHHA 


YaCTHbIX IPOH3BOMHbIX JIA wW,(S, t) = y,(s) 2, (t), Tak %Ke Kak 93TO Jemaer 
JIA OPTOPOHAJIbHbIX CHCTeM (°). 


£0. 


Iloctynuso 


13 XII 1955 
UHTHPOBAHHASA JIMTEPATYPA 


1R. Pal ey, N. Wiener, Fourier Transforms in the Complex Domain, N. ' 
1934. 2a) E. Titchmarsh, Eigenfunction expansions, Oxford, 1946; 6) B. M. JI 
BuUTaH, Pa3snoxKeHHe no coOcTBeHHbM dyHkunsam, 1950.3 JI. Jlangay, E. Jlu dp wu 
KpanTopast Mexanuka, 4. 1, 1948. *J. Wheeler, Bull. Am. Phys. Soc., 30, No. 3, 
(1955). ° G. Borg, Acta Math., 78, 1 (1946); JI. A. Uy 20B Martem. cOopn., 25, 4 
(1949). ° JI. A. Uynos, JAH; 109, Ne 1 (1956). 
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Hornagn Akanqemuu nayx CCCP 
bo 1956. Tom 109, Ne 5 


TFHHPOMEXAHHKA 


A. UW. CEKEP)K-3EHbKOBHY 


K TEOPHH YCTAHOBMBUIMXCA KAMMJIJIAPHO-FTPABATALLMOHHBbIX 
BOJIH KOHEYHOH AMMJIMTYbI 


(ITpedcmaeaeno axademuxom B. B. Illyaetixunom 81 III 1956) 


TouHad TeOpHA MWIOCKHX YCTaHOBMBLIMXCA PpaBHTaWHOHHbIX BOJIH Ha Mo- 
|BEPXHOCTH 2KHAKOCTH paspaOoTrana A. VW. Hexpacosnm, T. Jlesu-Unsura, 
‘H. E. Kounnsm (7°) uw gp. Takoro xe THMa, HO KaNMJIApPHbIe BOJIHbI Ha 
| HOBCPXHOCTH X%KMAKOCTH KOHeYHOH ruiyOuHbl u3yyeHb H. A. Caeskuupm (4). Moi 
|| HOMbITAIMCb TOKE TOUHO PeLWIHTb AHaJIOrH4Hy!o 3aayy AIA KaNuJIApHO-rpaBH- 
| TAMOHHBIX BOJIH, HO Ha TOBCPXHOCTH 2KH[KOCTH OeCKOHEYHOH PIYOHHbI, HW 3][eCb 
' KpaTKO W3laraeM NOMyYeHHDIe HaMH pesy/bTaTHI. PeweHHe MpoBOAUM MeTOOM 
Jlepu-Unusuta (*). 

PaccMOTpHM IVIOCKoe J[BHXKeHHe TAMKENON UeabHOH HeECKHMAeMOL XKUKO- 
CTH, OrpaHHYeHHOH TOMbKO CBepXy CBOOOAHOH MOBepXHOCTbIO, Ha KOTOPOH Ja- 
BJIeHHe P TOCTOAHHO HW PpaBHO fy HW 10 KOTOPOH CO CKOPOCTbIO C pacnpocTpaHxAetTca 
| MporpeccHBHad MepwHoynyeckand BOHa HeH3MeHHoro Bua. Jlo6apmeHHveM CKO- 
| pocTH —C 3afaua CBOAHTCA K H3YYeHHIO YCTaAHOBHBILeErOcaA ABYXKeHHA. 
IlycTb BOJIHbI CHMMETPHUHbI OTHOCHTEJIBHO BepTHKasIH rpeOHa, IPHHHMaemoli 
| 3a ocb Oy, HallpaBmeHHyto BBepxX. Hayao O momerjaeM B BepluihHe rpeOHa BOUI- 
HbI; OCb OX HalipaBuaeM cleBa HalipaBo. B naocKkocTH xOy BBOJHM KOMIIJIeKC- 
Hoe lepemMeHHoe z = x-++ Ly. 

O6acTb MMOCKOCTH Z, 3€HATYIO OJHOH BOJHOHM JJIHHbI 4, H COOTBETCTBYIOLLYIO 
O61acTb MWIOCKOCTH KOMMJIeKCHOrO NOTeHUHasla CKOpocTeH w = g-+ib oToOpa- 
*%KaeM Ha BHYTPeHHOCTb Kpyra |w|= 1 MNmocKocTH BCNOMoraTesIbHOrO KOM- 
MJieKCHOrO TlepeMeHHoro uw; Tora 


cr 


~ Oni Inu, 
a Z HalWgeTCA W3 COOTHOIMeHUA 
dz A Flu) 
iis Nata a a 


! Pasoxkenve uckomMol (byHKunH f (uw), romomoppHolH upH |u| <1: 
f(a) =l+au+au?+...; 
(Qy, Qy,...—JelcTBHTebHBIe YHCIa, HOO BOJHa cHMMerpHuHa. McKompiit 
Npoib BOJIHbI OTBeEYAeT OKPyXHOCTH Kpyra fie eae 
V3 unterpana Bepuysmu ad cBoOoquoh noBepXxHocTH, YUNTHIBA 110 
gaKoHy Jlanmaca CHJIbI NOBEpXHOCTHOTO HaTAXKeHHA, Nocwe mpecdpasoBaHHh 
W TMOJIO2KHB 


In f (e) = —7 + 18, (1) 
WMeemM 
dt 28 = Tv d> ae. —3T aj . 2 
Hee “(2 Calica 12 sin 9; (2) 
Aru. gr wu, 
Ss SA Giw a he 5 (3) 


We KallHJJIApHad MOCTOAHHAaA; p — MJIOTHOCTh; g — YCKOPeHHe CHUJIbI TAKECTH; 
#—yrom c Ox kacaTembHok K MpopusO BOJHbI; § — yrou C OCbIO aOclHce 
aj\uyca-BeKTOpa OKPy2XHOCTH. 
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BUR RON 


CootHouweHve (2) — paspellaiollee ypaBHeHHe salaan mpH y=0 ono 
lepexouT B u3BecTHoe ypapHenue A. HM. Hexpacosa (?) u T. Jlesu-Uupu- 


va (2). 
TlonoxHB w = Inf (uw) u Geps (1) npu mo6om |u| <1, HMeem 
@®=—t+ id. (4) 
Onpeyesenne f (u) cBeqeHo K HaxOK][eHHIo aHawHTHYeCKOH BHYTPH 
Kpyra juj=1 myHKkuun w(u), Tak, ITOOH Ha OKPYKHOCTH 


Kpyra Mexyy —tH 9u3 (4) BHMOTHANOCL (2). 
Cneppa usyuaeM sIMHeliHy!Io 3aqauy, B KOTOpOl (2) 3aMeHeHO ypaBHeHHeM 
B KOMIJI@€KCHOM BHye pH |u| <1: 


yy 22) 2 Ves (5 

tut (u@)\—uZ +e =0. (5) 
XapakTepucruyeckoe ypaBHenHe JIA (5) 

¥s?—s+v=0. (6) 


Ec s; H sg—kopuu (6), To oOmee peienue (5) 
®Q = Cas + (GS us, (7) 
Tak Kak @(u) perynapHa pu |ju|<(l u dw/dz jelicrpuTembHa, korya 
u=1, TO 8; S,—Uesble NOMO*KUTebHbIe UNCNa, aC, u Cy WelHCTBUTeJIbHbI. 
Cuntaa s;=1, umMeem 
Cera), (8) 
rye Cy, = ¢— Oe3pa3MepHbIH MavJblii NapaMerp. 
Teopema. Ecau napamemp 
~=2(1—»), (9) 
mo npu ecex O<v<l (5) umeem w = C,u peeyanpnoim npu |u| <1 nempu- 
(n— yenoe nonrooricumeoxoe), 


nN 
BUGAbHoIM = pewenuem. Ecau y= y) = — my 


mo w= C,u" makoice uacmHoe peeyasnpHoe pewenue. SHaveHuA v =v" Ha30- 
6em MouKamu OudypKayuu pewenua. IIpu v=" (7) umeem eud 


wo = Cyu+ Cu". (10) 


V3 (9), B cusy (3), HaliyeM M3BeCTHyIO rHnepOomMyeCcKylO 3aBHCHMOCTb 
mexyy c? uh. Onpeyensiem c?,,, oTBeyaioujee A =X’. 
Bosmbl, oTBevaiomve O<CA <i", Ha30BeM KANHIIAPHO-rpaBuTa- 
IHOHHBIMH, a pH \*<kh—rpaBuTauHOHHO-KanNHAAAPHBIMH, 
SHayeHHA ¥ HY pH 4” HW C2, Ha3O0BEM KPHTHYCCKHMH (Yep H Yxp)- B Koop- 
quuatTax vOy ypaBHeHHe (9) mpeycTaBaseT mpamyto. TouKa Yup = 1/y = vO, 
{xp = 1 JenuT sTy IpaAmyto Ha JBe OGMACTH, OTBeYAIONIHe JBYM THMaM BOJIH. 
B TOUKE Yep, Yup KOPHH S; = Syg=1. Toukn v=v) (n >1) mexaT B OOnacTu 
PpaBUTalHOHHO-KalMJWIAPHbIX BOJH. AHaJIOrMyHO uccesyercA calyual s; =m 
IIpH WesOM NOJOXKUTEIbHOM m > 1. 
Vem peuenve HewMHeHHOK 3aqauH, OmH3KOe K JaHHOMYy pelweHHio (8). 
IIpeo6pasyem (2), nomaraa, c yyerom (3), 
i i Ary gr 
v=vy—k, Rio + %o(y— yo) =9, To = oe? 0 Scns (11) 
vw cunTad k=k(s) w y= Y(e) 3a HCKOMbIe PyHKIMH e: 
Uva ey Geo) 
det 2 age — 0 = 
1 ay . il d?d 
aa ae R(t ae oan ol (Yo SR) P= (1 — to) aa 2 — 


Blo nd(s8)+ 8] —ta—we+ng(s8), 03 


rye P =e "sind —9, Q=e-*— 1, S=et—= 15 
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. fipHxoquM kK Cleqyiolleh MAaTeMaTHUeCKOH 3aqaue. 


‘UNpexeIHTh aHaJIMTHYeCKyIO TO uw BHyTpH Kpyra |u|=1 dyxHKunio 
\(U, &) HM KOHCTaHTbI ¥ = y¥(e) H R=A(e) TaK, uToObI: 
1) Ha oKpyxHocTH Kpyra |w|=1 yelicrBuTenbHad uacTb —*t (YHKUAH 


(u, ©) H e€ MHHMas yacTh 9 ygoBnersopauu (12); w(0, ¢) =0; 
2) BbINOJHAIOCh cooTHoWeHHe lim[w(u, ¢)—eu]— =0; 
e=0 e 


| 3) pasHocTb w(u,©)—eu He cojepxKaua wWieHOB C U B epBoH creneHu 
HOPMHposKa); 


4) KOHCTaHTHI y(¢) H (es) ygoBnerBopsan (11) u lim (y—yY) = 0, 
imk=0. e 


@yHKwH ©, +t Ho, KOHCTaHTHI y(e) u A(s) HMeM B BHUYe pAOB MO 
(TeMeHAM ¢. 


PCOPMA. Sy) = 1, S.==S5 cn Yo =v"), PaccunTaHbl 3 NpHOMWKeHHA HM NOKa- 
™aHa, KaK MW B OCT@JIbHbIX CJIYYaAX, BO3MO%XKHOCTb MOCcTpoeHua suo6oro 
[pHOJIMKeHHA. 

IIpHBoquM TOJbKO (OpMyJIbI AIA NpoctbusA BOHbI HM ee CKOpOCTH: 


y(x%, sy) =— (I —cos = x) — 7 (D, — 5) (1 —cos = x) — 


“BP a (ian 2) + (20.40, 4 8)(1 ont) 


1 29°! + gnu? + 8rty2 
a eo etn a oo tayergeee ae oh Net Slt 
2rd (erie) Arh (gh? — 821) — 


90v2 + 49v, — 3 or 


3Vo 
8 =~ 28 (Bvj—2) (4y—9)? 9 Gnu + gat 


Di 2 Gye 2\e 


D 
YCTaHOBJIeHO, KaK HW B OCTAJIbHBIX CJIyuaAX, HasIMUMe MPHNOBepXHOCTHOrO 
seueHHA, yOblBaroulero Cc ruryOuHOH. 

Me. Orid. S, = S.—= I, Yo = vO), MlOKa3aHa BO3MO2XHOCTb aHaJIOrMyHOro 
| pemeHua. 

| Hil. IIpu sy=1, sy=2, vy =v@) 3a ucxoyqHoe pellieHHe Hao OpaTb 
be e1l?, 

IV. Ec s;=1, s,=3, ¥) = v@), 3a MMHeHHOe pellieHve CuIeqyeT B3ATb 
y= cus, 

Vo TlpuH s,=1, ss=p, p=4,5,..., MOKHO HCXOIUTb 43 a) © = eu 
iH 3 0) w= euP, 

IIpu ycsopuu 6) pemenue BeyeTca Kak B cayuae I npu s, = p. 

B cayuae a) Quid u36e2%KaHHA BeKOBbIX C/laraeMbIX B 7-M . TIpHOJHKeHHH 
ACIOJIbSYIOTCA HE TOJIbKO KOSPPHUHEHTHI y Y H RX, HO M KOsPPHIHeHTHI pelie- 
iH OMHOPORHOTO ypaBHeHHA, BBOAMMBIX 3a 2 lWara. 

Bo Bcex cuJly¥aix, MCHOb3ysh MaxKOpaHTb! Crokca (?), JOKa3aHa pH 
(OCTATOUHO MavJIbIX |¢|, CXOQHMOCTb PAOB, AalOulMX pellleHHve 3afauH. 

AHasIOorHuHO MOXKHO HCCJIeOBaTb HW OOULHH Cuydalt: s; = q (g —wWes0e 
HHCJIO), Sy 4 Sg, Yo Vi); Sy =; Sy =S_ UT. O 

3ameryM, uTO upH v = y¥\") OfHa PpaBHTaLHOHHO-KalHJAPHaA BOJIHAa MOWKET 
“YILECTBOBATb BMECTe C fl KalIMJIJIAPHO-rpaBHTalMOHHBIMH BOJIHaMH, B fl pas 
ACHbINHMH 0 JWIMHe. 

Mopckol ruxpopusnyecKHi HHCTHTYT © TlocrymH.10 

Axkajlemua Hayk CCCP 43 XII 1956 
WHMTHPOBAHHAA JIHTEPATYPA 


1A. VU. Hexpacos, Tounas TeopHA BOJIH YCTaHOBMBUerocH BHA Ha NOBePpXHOCTH 
saKenoii xuKocTH, Man. AH CCCP, 1951.2T. Levi-Civita, Math. Ann., 93, 264 (1925). 
‘i. E. Kouun, Math. Ann., 98, 582(1927).4H.A. Caesxun, C. R., 204, Ne 17 
1935); Yu. 3an. MIY, B. VII (1937). 
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Jlonnagu Akagemun nayk CCCP 
1956. Tom 109, Ne 5 


THIPOMEXAHHKA 


H. H. AHEHKO 


NPHBJIMDKEHHDIE ®OPMYJIbI JIA JABJIEHHS WH BHYTPEHHEM 
SHEP FA3A B OBOBLIEHHOM CTATHCTHYECKOH MOJEJIM 
ATOMA TOMACA—®EPMH 


(ITpedcmasreno akademukom M. B. Keadoiwem 23 II 1956) 


B pa6ore (1) 6prio JaHo OGOGMLeHHe CTATHCTHYeCKOH MOfemM aToMa Tomaca— 
@Mepmu Ha cmyuali NMpOM3BOJIbHOM Temnepatypbl. B cooTBercTBHH C 9TOH TeO- 
pve JIA JaBNeHHA M BHYTpeHHeH 9HepruH | cm? OfHOATOMHOrO ra3a Mowyya- 
IOTCA BbIPaxKeHHA : 


i 


| 

9,649-1014Zk 1 | 

pa Tr (L +3). () 
14,47: A04Zp { | 
E= ee eT (M + z)s (2) 


rye A, Z—coorpetcrBeHHO, aTOMHbIi Bec H HOMep 2JIeEMeHTa; p — MIOTHOCTE 
B r/cm?; T — Temnepatypa Brpayycax; k — nocrosHHan BowbumaHa; L, M — 
(byHKuHH OT p, T, KOTOPbIe ABJIAIOTCA (CPyHKIMOHaaMH OT 93JIEKTPOHHOM 
IIJIOTHOCTH BHYTpH aToMa. 

B o606meHHoH Teopuu Tomaca — PepmMu HaxomKJeHHe 3JIeKTPOHHOH NOT- 
HOCTH CBOJMTCA K PelIeCHHIO HeJMHeHHOrO ypaBHeHuA BTroporo NopsxsKa 


Pine. {B 
can sli), (=) (3) 
C KpaeBbIMH YCJIOBHAMH: 
8 Se iy $= 0 (3a) 
ap 
eat, sab. (30) 


Syecb By, Ss, 6 cBASaHbI C (pHsHUeCKHMU Mapamerpamu p, JT cooTHOWeHHAaAME 


ce hy ES A 
ee A®RT 
1672 (2mkT)"!? 2 


2 .11)238 =i 
eet 2 b= F=7(50e °) ie 


i (4) 
eas 


? ? 


rye h — noctosuHas ITianKa; e — 3apaj ameKTpona; fr — paccrosuue jo Apa: 
a — pafluyc atoma; /,(y) —yHkKWHA, BbIpaxkaemad (bopmy.oli 


pe k 
38? (als 


in) aoe 6 


Iloce Toro kak onpeyeneno pemenne sayaun (2), (3), byukunn L (0, T) 
M(o, T) onpeyesswtca dbopmysamu 


2 68 


L=gg ul). f=(S)_). (6 


0 
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P SIs , Wis 
+ 0,6809 (=) 6s — My + .0,6809 (+ ) "Bll, (7) 


SaMeTHM, 4TO paBeHcTBO (3) BbIPAKaeT, YTO MOTeHMHAas 3IeKTPOHHBIX 
‘APANOB YAOBMETBOpAeT YpaBHeuHto Ilyaccona, pacnpegenenne 9JIEKTPOHHOH 
PUOTHOCTH B MpOCTpaHCTBe UMNYyJbCOB NoyYMHAeTcH craTuctuKe epmnu, 
| KpaeBble ycopua (3a), (36) BEIpaKatwrT, BO-I€pBbIX, 4TO MoTeHIHas V (r) 
puCKTpHueckux 3apAAOB UMeeT B WeHTpe ocoGenHocrh Buga Ze/r, 4, 


} Hawel sayayeli spaneTcx nomyauts 
;CHMUTOTHYeCKHe BbIPaKeHHA JA PyHKUN 
}.(0, T), M(o, T) B cuegqyiomnx npejembHblx 
paryuaax: 

1) T +00 (8) +0, bo); 

2) p> co (b> 0); 

3) T—-0 (8:> a, 6-0); 

4) op 0 (b= w&). 

IIpu uccmeqoBaHHH MCMOMb30BaII0Cb Co- 
jTHOWIeHHE 


b 


Bo = \fu () S*dsy (8) Pue. 4 


0 


i 


|CoTOpoe ABJIACTCA 9KBUBAJIEHTOM KpaeBoro ycwJOBuA (36) H O3HayaeT Heli- 
PaJIbHOCTb aToma. 

V3 papencts (3), (3a), (36) BbrIreKatoT caefyromle cBolicTBa pelleHHs: 

1) uHTerpambHble KpuBble 6 (Ss) BCIOy OOpallleHbI BbIMYKMOCTHIO BHH3; 

2) dbyHkuna &§ =6(s) yocTuraeT cBOerfo MaKCHMyMa TOJIbKO Ha rpaHuue; 

3) d&/ds MOHOTOHHO BospacTaeT B (0, 0); 

4) Kpaepoe ycuiopHe (30) O3Ha¥aeT, UTO KacaTebHad K KpHBOH f = 8 (s) 
3 TOUKe S = 0b TpoxoyuT uepe3 Hauauo. 
| TakuM o6pa30M, HHTerpasbHble KPHBbIe MOryT HMMeTb TIpHMepHoO BAL, 
peycraBseHuplli Ha puc. |. 

TeomMeTpHueckad CyUHOCTbh MpHMeHAeMbIX HaMH allMpOKCHMallWH 3aKJo- 
aqaeTcH B TOM, 4YTO B cayuanx 1, 2 u 4 steBbIH KOHe KpHBOH B = B(s) 
({aXOJMTCA Ha KOHEYHOM paCCTOAHHH, a MpaBblli KOHL YCTpeMJIAeTCA K oO 
uma mo ocw B (2-H cayuaH) wm no ocu s (1-H wu 4-H cayyan), KpHBan 
3= 8(s) cCIIpaMssaeTca H B MHTerpase (8) MOxeT ObITh 3aMeHeHa xopyoH AB 
IM KacaTelbHOoH OB. 

I]pumMeHaa anmupokcHMallulo KacaTeJibHOH B CulyyaAx 1, 2 u 4, Tlony4aem: 


| 
| 


=, 22 
Ty, (f) ==, (9a) 
Dy {i 
L= 9G, fs, (i). . (96) 
Tlepexoya K mpegeny, B caryyaax 1 u 4 uMeem 
L>M,—1 (HeaJIbHBIM a3); 
3 curyuae 2 uMeeM 
L-->M)=> So o’ls 


_ [ipumenaa annpokcHMalluio, MpOMexyTOUHylO MexKy allllpoKcHMalluaAMu 
KACaTeJIbHOH M XOPfbl, MOXKHO YTOYWHHTb (opmyuly (9a), 3aMeHHB ee Cule- 
qvioulen: 


38 ; Bo 
i ini) = gqa: Pee fe, (10) 
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4 
A 


Jjaua L nomyyaem Bpipaxkenue (96) HIM yipolleHHoe 


L=y-: (11) 


Bpipaxkenue Juin My MOXHO HOJYYHTb, HCXOAA U3 TeEpMOJMHAMHYECKOPO: 
COOTHOMICHHA, KOTOpoe B TlepeMeHHbIX L, My HMeeT BHI: 


3 0M) OL i 
Dia (eke 0 OT ° (12) 
Orcioya Nowyuaem 
S64 


rye o(7)— HekoTopan dyuKuna oT T. 
B cayyae 3 acumnroTuueckve (popMyJIbI MOyyeHbI Avia BOcTaTOUHO Oosb= 
WWHX p H WMT BHI: 


L=90)—, M=%@) >: (14) 


rye o(o), ¥(o) — HeKoTopbIe (pyHKUHH OT p. 

SaMmeTHM, TO (bopMyvia (10), CUpaBeIMBad B aCHMMTOTHYeCKHX o61acrax | 
1, 24 4, sBaaeTcH xopoweli npHOMxKeHHOK CopMyvJIOH, cipaBeqHMBOMy 
B IWHPOKHX OOsIaCTAX NepeMeHHBIX p, T. 

Hcxoya “3 annpokcuMauHu moMaHoK qua My nomyuena npwOnmKenHast | 
cbopmyuia: | 
M,=2L—J (copmysa BupHaua); (15): 


J=L(l—s)+ O(/)%, f=f—s, (16)) 
rye  («) — TaOyupyemaa (pyHKUMA, onpeyessemMaad WHTerpasiom 


1 
2 


® (a) = s\n (+ an a) 2dt. 
0 


Tloctynusio 
23 II 1956 


UMTHMPOBAHHAA JIMTEPATYPA 


1 P. Feynman, 'N. Metropolis, E. Teller, Phys. Rev., 75, 156m 


(1949). 
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Wornzagn Akagemun Hayk CCCP 
1956. Tom 109, Ne 5 


MATEMATHYECKAA ®H3HKA 


B. H. OFHEBEWUKHK 


) BO3MO)KHOM HHTEPIIPETAWHH PAXOB TEOPHH BO3MYLIEHHH 
B KBAHTOBOM TEOPHHM NOJIA 


(IT pedcmasrexo akademurou H. E. Tammom 31 III 1956) 


1. Wmerorca ocHopaHuaA Nlonaratb (1°), 4TO pxAAbI TeOopuH BOSMyIeHHH B 
BAHTOBOH TeEOpHH MOJIA MOryT OKa3aTbCA PacxOAAIMMMUCA H Tocsle HCKIOUe- 
HHA OCCKOHEYHOCTeH H3 OTCJIbHbIX WIeHOB. B HacTOAUel 3aMeTKe NOKa3biBaerca, 
Jato pay TeOpHH BO3MYLICHHH MOXeT ObITh IPHMNCaHO OMpesesenHoe 3HayeHHe, 
}2Cld MHTepMpeTHpoBaT ero B AyxXe MCTOJOB CyMMHpOBaHHA (°), a He B Oosee y3- 
KOM KJIaCCH¥eCKOM CMbICIe Kom. Mcnonp3sya Teopuio o606uIeHHbIX dyHKUHii 
(7°), CrpowM MHTerpaJIbHbI MeTO CYMMHPOBaHHA, pH NOMOIMLM KOTOpOrO Haii- 
WeHO NpeAcraBseHve S-MaTpHUUbI Coulee NPHeMJIeMOe, YeM OOHIUHOe, H B IPHHIMNe 
}ulonyckarolee pa3sox%KeHHe 10 OOpaTHbIM CTEMeCHAM KOHCTAHTHI CBA3H. 

Ha BO3MOXKHOCTb NIpHAaTb CMbICJI HEKOTOPbIM PacXOAALMMMCA psxAyam Tuna 
Ch/xX” B paMKaX TeOpHH OOOOWIeHHBIX PYHKUMH HeaBHO OOpaTH BHHMaHHe 
(Tiottuurep (7°). 

2. HauHeM c HHTepecHoro pHMepa, npegoxenHoro B. JI. Uodde (°). Aaa 
oOaBKH B MJIOTHOCTh JlarpaHyKHaHa BCJeACTBHe MOMAPH3aWUH BakyyMa II0O- 
CCTOAHHbIM BHELWIHHM MarHuTHbIM movem H. Ilsunrep (1!) nomyyus 6e3 ucnovb- 
P30BaHHA TeEOPHH BOSMYILeHHA BbIparxKeHHe 


Li=—g3\Sem \esH cth (esH) — 1 — = (esH)*t, (1) 
0 


8x? 


hrye m— Macca 9uleKTpoHa. Teopua Bo3smyllenHi gaet ya L’ pay 


io ae yy (2n — 3)! 92n Be, H2" m—4-+4 e2n (2) 


2 ! 
8x a (2n)! 


irae Bon — ancna BepHymau. Tak kak mpH n >> J 


eres Wie er 


g2n—1 an 


‘To pa (2) pacxoqutca pH Bcex é, Kpome e = O, H ABAAeTCH ACHMNTOTHYCCKEM. 
(Orcioa Vope Aes1aeT BbIBOY O HEMpHroHOCTH MeTOJa TEOPpHH BOSMYLeHHH, NPH- 
|ROJAMeTO K PaCxosMleMyca PAY, XOTA CyMeCTByeT TOUHOE BbIPAarkeHHe (hs 

Tlokaxkem, 4TO CYMMHPOBaHve MeTOJOM Bopean B* (8) paga (2) qaet op- 
mysy (1). YmMHoxKuM n- aieH paya (2) Ha TO*RAecTBeHHO paBHylo eAMHULe Be- 
JiMUHHYy 


4n—4 


fos) 
m —m'*s o2n--3 
oo Ss iS) 
ay (2n — 3)! \e 2 
4 0 
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H MepeMeHHM B COOTBeETCTBHH c MeTOoM Bopesa NopaqOK CYMMHpoBaHha H | 
uuTerpHpopanua. IIpeo6pasoBaHubit pA NOX MHTerpasIOM B kpyre pafHyca | 
= CXOWMTCA K YHKUMH 


a(S) saw (esl cth (es) — 1— = (esH)*t, (3) § 


co 


KoTOpad peryusapHa Ha syye (0, oo), n\ ems a(s, e) ds CylleCTByeT H COBNajaeT 


: | 
c BbIpaxennem (1). Takum o6pasom, psy (2) cymMupyeTca MeTOJOM B* ((°), rae 
VIII) ero cymmoit aBsseTcs BbIpaxkenne Ipuurepa (1), Tak YTO IPHBeeHHbIM } 
IIPHMep TOBOPHT He O HeMpuHrogHocTH psa (2), a O HeOOXOAMMOCTH NOHHMATb i 
ero CyMMY B Gosee OOMeM CMBICJIe, YeEM KACcHYecKHH. 

3. Matpuua paccesHua yOBmeTBOpAeT B HpeCTaBJIeHHH B3aiMOJeHCTBHA | 
ypaBHeHHI0 / 


i a \- ig \ d3x N (v(x) yb (x)) (x) + «aenbl neperopmuposxunt S (4) | 


H 3aMHCbIBaeTCA OObIUHO B Bue pxafa 10 CTCMe€HAM KOHCTAHTHI CBA3H g: ‘} 


say Ser ilar done", (5) | 


n= 


{ 


MIpHyeM B STOM BbIPAKeHHM CeLyeT MpOBecTH UcKsMOUeHHe OecKOHeyHOcTed, 
UCHOJIb3YA «UJICHbI MeCpeHOPMHPOBKU» B ypaBHeHHH (4). MoxHo omkuaTb, YTO 
MaTPHUHbIe SJIEMCHTHI JIA pa3sIHGHbIX PU3HYECKHX MPOWeCcOB, BbITHCJIACMBIE | 
W3 BbIpakeHna (5), OYAyT IpeACTaBJICHbI PaCXOAAWIMMHCA pxAaMM MO CTeNeHAM 
g (°). B cBa3H Cc STHM Halijjem IpeyctraBulenhe Wa S-MaTpuibl, Oomee npHemue- 
MOe€ C TOUKH 3PCHHA CXOAMMOCTH MU YOBJeTBOPAIollee ypaBHeHulo (4). 
YpaBuHeune (4) 6e3 nepeHOpMHPOBOUHHIX WICHOB IPHHaIexKUT K CIELYIOULeMy 
oOmulemy THNYy: 
Fae Ville (6) 


rye onepatoppr L u M ue 3apucat oT g. YTBepxJeHHe, ITO PAT 
Ce) q 
a 
F= > 2"An (7) 
n=0 


ABJIACTCH PelleHWeM ypaBHeHHs (6), O3HayaeT, ITO CYINECTBYIOT PCKYPPeHTHBIe | 
COOTHOIMCHHA 


Lay =0,) LG, Va (8) ? 


7 Bye cuutatb, uTo F sBasetca o606meHHOon dbyHKuMel (pacnpeseneHvem) | 
(7°) or I/g. (Heo6xogumoctb npuBeyeHua OOOOmMeHHBIX *byHKIMH OyyeT Mo- \ 
THBUpoBaHa HwxKe.) Tora, Tak Kak B TeOpHH OOOOMeHHEIX (yHKuHH (9) | 


fh i 
th E —i1SX 4 n— ° —_ s 
aT \e e(s)s"-1ds, ¢(s) =, (9) 


cn OX: 


TO, 3aMeHsAA B Page (7) g"= (1/g)—” Berpaxenuem (9) c x= 1/g u MeHaa NOpAyoK 
CYMMHPOBaHHA UW MHTerpupoBaHuA, NoOWyYHM 


Fes \ e~tsle fags (s) = ay “ae (10)" 
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TJoxcrannaa Bbipaxenue (10) B ypaBHenue (6) uw mpoBoga uHTerpupoBaHue 
) HacTHM C YYeTOM COOTHOWeHHH (8), mowyuuM 


LF’ = gMF’ — gMe-isie £9) >) 


=0 


n 


Soo 


s==— co 


ft 
apt Ss 


é (11) 


n! 


iJpeqnonaraerca KoMMyTaTHBHOcTS onepatopos L uMc HHTerpUpOBaHHeM M10 S.) 
PerKO yOeMTbCA B TOM, 4TO BTOPOil WieH B ypaBHeHuu (11) ucuesaer, ecu 
pAepxaiuuica B HEM PAX CXOAMTCA, MPH Hasexkatlem BbiOope MIpocTpaHcTBa 
tHOBHBIX PyHKuMh (8) 9 (1/g), Ha KOTOPOM 3aqaHbI OOOOMIeEHHIE MyHKUMA. 

AHaJIOrM4HO MOXKHO NOKasaTb, 4TO ecH pay (7) yAOBNeTBOpAeT Gomee O6- 
€My yPaBHeHHW, K KOTOPOMY, B YaCTHOCTH, NIPpHBOAMTCA ypaBHeHue (4) c «ae- 
41MM TlepeHOPMHPOBKH» 


LF=)) g" MF, (6’) 


n= 1 


qe onepatoprt L, Mn He 3aBucAT OT Z, TO ypaBHeHHio OyJeT yAOBNETBOPATS 
fF’, ompeqemeHuas Bbipaxkeuuem (10). 

H302%KeHHbIM CnocoG npeo6pasoBaHHA B H3BECTHOM CMbICe ABUIAeTCA aHa- 
.YOM HHTerpaJibHoro MeToga Bopeas (°) B IpHMeHeHMN K TeOpHH OOOOWICHHEIX 
YHKUMH. MoxHO OblI0 Obl HCHOMb3OBaTb HM HENOCpeACTBeEHHO MeTo, Bopena. 
[PH 3TOM, OHaKO, HakJaf{bIBaloTCA Oovlee 2KeECTKHE YCJIOBHA Ha CYIeCTBOBaHHe 
arerpasa Tuma (10). 


Takum oOpa3oM, Awa S-MaTpHIbI MbI NOJIyyaem WpeycraBseHue 


S = \4 - exp |—s|? {8(s) + ae 3 ere ane (12) 


H B CHMBOJIHYeCKOH 3anHcHu 


me a = i\ atx N (0 (x) xv (x)) (x), Ji(y) — 6eccenepa yHKUHA. 


B (12) S— o606menuaa dbyHkyna oT 1/g. B Bpipaxkennu (12) caegyer, 
MOJIb3YA WICHbI MEPCEHOPMHPOBKH, MPOBeECTH HCKsMOYeHHe Oe€CKOHEYHOCTH U3 
ITI@JIbHbIX WJICHOB COBEPLICHHO Tak 2Ke, KaK H B BbIpaxKeHHH (5). MoxkuHO TakxKe 
(PHMeHATb mpeoOpasopaHHe (10) HemocpeycTBeHHO Kk MepeHOPMAPOBaHHOMy 
‘AY QA TOH HM VHOH *PUSHYeCKOH BeIMUHMHEI. 
| B noquurerpasbHoM pa3viox%KeHHH B (12) n-H wen MpHoOpeTaeT MHOXKUTEIb 
‘/(n — 1)! 0 cpaBHeHuto c pa3smoxeHHeM (5). Pag B (12) MoxkeT CXOAMTECA A 


Navaeae 
orga, Kora pA B (5) pacxoAHTCH, MyCTb axe kak >) (5) ! o”, (PacxXOQUMOCTb 


‘AKOFO BUA MOABAACTCA B CHeWMAaIbHbIX CAyYaAX CKanApHOH Teopun (?, 4).) Ta- 
\MM OOpa30M, PAM MO CTeMeHAM KOHCTAHTbI CBASH TPH BeCbMa OOWIHX yCJOBH- 
1X OMHO3HAYHO OMpesemAeT PUSHYeCKYIO BeEIMYHHY, NOPOAMBLULy!O STOT PAL. 
Tak Kak CXOJ[MMOCTb psa B MpegctaBsenHu (12) BecbMa BeposTHa, TO u3 
-3O%KCHHbIX COOOPaKeCHHH BbITeKaeT 3AKOHHOCTb MPHMeHEHHA CTCMCHHbIX pas- 
“‘OKeHUH B KAYeCTBe MPOMeXKYTOYUHOrO 9TaNla AIA NEPCHOPMHPOBOK, VIA BbIBOJ\a 
‘paBHeHHi HT. I., K YeMy TIpHxXOAMTCA MpHOeraTb BO MHOTUX ucceAOBaHHAX. 
- OrmeruM, 4TO OOpbIBaTb PAM MO CTEMeHAM KOHCTAHTbI CBASH Hesb3A. Ycmex 
CePHM BO3MYLeHHA B KBaHTOBOH J/IeKTPOAMHAMUKe OODACHACTCA, MOBUAMMOMY, 
O4bKO TeM, 4TO px (5) ABMAeTCH ACHMMTOTHYCCKMM HM KOHCTAHTA CBASH OCH 
lagi. 
Z 921 


IIpeyctapenve (13) Qomyckaer pasox%eHve NO OOpaTHbIM CTeMeCHAM KOH- 
CTaHTbI CBSI3H g TyTeMpagwoxweHua e—‘S/€ mo creneHam apryMeHTa. Menno, 
u3 (13) BbirekaeT | 

Sit (Aye (3), /a 

Ser (Ap hor by —/ Zneval 
= > ar |e) \ sT fe j= 4 1(2Vas)tds, (14); 
i a5 | 


| 


eculH pa3iowKenne m0 |/g cyuecTByer. 
AsTop c riyOokoH OmaroqapHOcTbio BCIOMHHaeT KUBO M AKTHBHbIM MHTepec 
cpoero oTua, M. E. Oruepelikoro, K 9TOH padorTe. | 


QuekTpopusnyeckan wmadopaTopun Ilocrynuuo 
Axalemuu Hayk CCCP 30 III 1956 | 


UHTHPOBAHHASA JIMTEPATYPA 


1F, Dyson, Phys. Rev., 85, 631 (1952). 2 C. Hurst, Proc. Roy. Soc., A 214, | 
44 (1952); Proc. Cambr. Phil. Soc., 48, 625 (1952). * W. Thirring, Helv. Phys. Acta, 
26, 83 (1958). *A. Petermann, Phys. Rev., 89, 1160'(1953). 9° bY JI. Uo oem 
JVAH ,, 945, - 437. (i954)... 8. 1p. Xap Lu, Pacxonsumueca pagb, WJ, 1951. , 
7L. Schwartz, Théorie des distributions, Paris, 1950/1951. ® HW. M. lean a moe 
lr. E. Wluanos, Yen. matem. wayx, 8,-8.6, 3 (1953). 9 WM: Penpobana, Saeie 
Ulanupo, Ycn. matem. nayk, 10, B. 3, 3 (1955). 2° W. Giittinger, Zs. f. Natur- 
forsch., 10a, 257 (1955). ™4J. Schwinger, Phys. Rev., 82, 664 (1951). | 
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PHSHKA 
H. M. BOPOBHLLKAS 


M3MEPEHHSA JMHAMHYECKOLO MOXY PE3SHHbI 
(PH OYEHb MAJIbIX AMMJIATYAAX JE®OPMALLHH MPH NOMOLIM 
MITHYECKOLO MOAYJIAWMOHHO-HHTEP®EPEHITMOHHOLO METOJIA 


(ITpedcmasaeno axademuxom M. A. Jleoxmosusem 29 III 1956) 


B pa6orax (1%) onvcaH MoxyAUMOHHO-HMHTepepeHuHOHHbI MeToy u3Mepe- 
aA OueHb MaJIbIX pa3HOCTeH XOJa B ONTHKe, KOTOPbIH MO3BoOuAeT (co cpaBHH- 
-JIbHO CKPOMHbIMH ONTHYCCKHMH CpeACTBaMH) H3MePATb AMIMVIUTYbI Mexannue- 
<MX KONeOaHHi Nopayka 0,01 A, u 9TO He ABNeTCA NpezeoM meToya. 

| B nawek paOore 9TOT MeTOA HCNOb30BaH JIA H3MepeHHA AHHAMMYeCKOrO, 
PAYA pesHHbl Np OVeHb MawbIX CMemeHHAX. TI]pHMeHeHHe STOO MeTOa K 
#3MepeHHtO AHHAMHYeECKOFO MOJYJIA Pe3HH WH APYrHX BbICOKOSJACTHYECKUX Be- 
ecTB TipescTaBsseTcA WemecooOpa3HbIM MO ABYM NpHunHaM. Bo-nepsbix, 9TOT 
#2TO M0 CBoeH TOUHOCTH HW OTHOCHTebHOH NPOCTOTe MOET MpeACTABHTb He- 
)OTOpble NpeHMylecTBa MO CpaBHeHHIO C CYWIECTBYIOUIMMH AaKyCTHYeCKHMH Me- 
}oqamMu. Bo-Bropbix, OH PaClWIHPpAeT SKCNEPHMeHTAJIbHbIe BO3MOKHOCTH, M03- 
JIA PaOoTaTb IPH OYCHb MaJIbIX AMMVIHTYAaxX HM B CO“eTAHHH C APYyrHMHu Me- 
}paMu, B OY€Hb WIMPOKOM HHTepBase aMIVIHTYA epopMalHH,YTO npeycTaBder 
siTepec B CBA3H C OOMIeEH TeOpHeH JHHAMHYeECKHX CBOHCTB Pe3HH, H B YaCTHOCTH, 
| 1A UPOBepKH JMHEHHOCTH 3THX CBOHCTB — H€3aBHCHMOCTH MOAYyJIA H NoTepb 
|* aMMInTyAbI AeopMallHH, B OCOOeHHOCTH JIA HanOJIHeHHbIX pe3HH (4,5). 

| Kparko onuuiem ycraHoBKy, Ha KOTOpOH Mpou3sBO_MIMCb H3MepeHuA. Mmeetca 
fireppepometp MarkebcoHa HW HCTOUHHK MOHOXpomaTHueckoro cBeta. Mutep- 
}2>peHUMOHHaA KapTHHa (MHUM paBHOM TOAUMHbI) MPOeKTHPyeTcA Ha KaTOLL 
DTOYMHOKUTeNA. HanpsxKeHHe Cc (OTOYMHOKUTeIA NOfaeTcA Ha BXO y3KO- 
)OCHOPO (pUJIbTPa, Ha BbIXOJ€ KOTOPOrO CTOHT H3MepHTeJbHbIN NpHOop. 3ep- 
aula HHTepdbepomeTpa YCTaHaBJMBAICT Tak, YTOObI BCA HHTepepeHUMOHHAA Kap- 
{Ha WIM OOMbWIaA ee YaCTb Obila OCBeleHa paBHOMepHo. Ecuim Tenepb OAHO 
8 sepKaul OyqeT KOMeOATLCA C YACTOTOH © H aNJMTYQOH Z, TO pasHOCTb xoja 
oKILy HHTepdepupyolluMH JIyyaMu OyeT MEHATLCA C YACTOTOH'@ WH MHTCHCHB- 
ocTh CBeTa, Mayaroljero Ha POTOYMHOKHTeb, TaK*Ke OyfeT U3MeHATHCA. TOK 
epe3 Harpy3kKy @oTOoyMHOKUTeIA OyJeT MofymupoRaH yacToTOH w. IlepBax 
APMOHHKa (poToToKa OyeT 


Lp Adt (F2), 


ge } — JmuHa Bomb cBeTa; A — kooPHUMeHT, 3aBHCAUMN OT HHTEHCMBHOCTH 

lvepdepupyioulux yyeli H HX pasHOcTH xXOJa MPH NoKOAMeMcaA s3epKaue; /, — 

leccelepa (byHKWMA MepBoro pofa. 

| Ecau y3konosocublli pHbTp HaCTpoeH Ha YaCTOTY @, TO NOKasaHHA BbIXON- 

Fo npHOopa nponopyMoHnadbHbl (/1). na 4nz/). <0,5 3aBucumocTb NoKa3sanut 

bIXOAHOrO MpHOopa OT aMMINTyAbl KoNeOaHu OyeT UMeTb BUA (C TOYHOCTHIO 

91%) 
f Zz 

A a= B z> 

e. 3 923 


| 


rie B — anlapatyphaa nocrosHHas, Bkoualoulan MHOxUTeIb A. B HalHx 
ycnosuax (h = 5460 A) sro coorHomenue cnpaBeyJIMBo Ip 2< 200 A. | 
YcraHopka, Ha KOTOPOl MbI paOoTaIH, aBasla BOS3MOXKHOCTh OOHaPyKHTB) 
cmemeHia nopsyKka 0,01 A, usmepeHuaA MOXHO OblIO NPOBOJHTb Ha YaCTOTAX) 
100—10000 ru. 
VUcceqyemble o6pa3iibl pe3HHbl yKpelIAJIMCb) 
(IpukseHBaHCb) MpH HaliMX H3MepeHHAX Ha 
MacCHBHOli nogcTapKe (cm. puc. 1), KoTopas Mo-| 
Meljalacb B OJHOM H3 Wied MHTepdepomertpa.| 
OJHOBPeMEHHO HCIBITHIBAIHCh TPH OMHAKOBbIX! 
o6pa3ia. 
K smekTpoqam J MpHkKJalbIBasOcb mepe- 
MCHHOe HanpsxKeHHe YaCTOTHI ©, TON NeHCTBH 
eM KOTOPOrO 93JICKTPOAbl UpHTArHBaJIMCb W 
pesuHa 2 noyBepramach JepopMaluu pacrsKe- 
HHA dacToTH! 2w. I]paBbi seKTpOoA HW CK, | 
K KOTOPbIM IIPHKJICHBalaCb pe3HHa, 3a3eMJIA-) 
JIMCb JIA TOTO, UTOObI pesHHa HaXousach BHE) 
3JIEKTPHYeCKOrO TOA, BbISbIBAaIOIerO B Hed! 
3JIEKTPOCTPHKUMOHHbIe KoeOaHHA. JleBblit 971eK- 
Puce. 1. Mogcrapka ‘tia Kpenvienua TPOM BMEcTe C H30NMpyrouleH WalOCH KeCTKO 
o6pasuon. / — daeKTpors, 2-—— YKPelJI€H Ha OCHOBAHHH NOJCTaBKH. SepKawJo 3, 
oOpasubl pesHubl, 3 — sepKalO = TIPHKJIEeHHOe Ha 3seKTpOe HU KoOMeOsmoULleecA 
BMecTe C HHM, ABJIACTCH OJHHM 43 3epKalli 

HHTepdepometpa. CpeT Ha Hero TlajlaeT yepe3 OTBepcTHe B JHCKe. | 
VismepeHua 4aBasu aMIuTy_y AeopMalHu pesHHbl, a aMIWIMTYAa CHJIbI Ha- 
XOJHaCb PpacueTOM (HalpsKeHHe, NOaBaeMoe Ha 3JIEKTPOJbI, MWIOWAab IIeK- 
TPOOB H 3a30p MexKy HHMH ObwIM usBecTHbI). J[MHamMyeCKHH MOJlyJIb ompese- 


Al om? 
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Puc. 2, 3aBucuMocTb MOYIA OOpasla OT AMMINTYAbI Aedop- 
MauHH. J — pe3nHa Ne 3, .2 — pesnna No 4 


JIAJICH KAK OTHOIICHHE AMIMVIMTYAbl MCXaHHYeCKOrO HallpAxKeHHA K aMMIMVIMTYTE 
epopmMaluu. 

Hamu H3Mepsvica MOyb AA ueTbIpex pesHH. Mx cocTaBbl caeqyromue 
Ne 1. Bymkanu3aT HaTypanbHoro KayuyKa, HanloHuTetb Men. Ne 2, BynKka 
HH3aT HaTypaJIbHoro KayuyKa, Oe3 HanowHuTeiA. Ne 3. ByakanusaT Harty: 
paJIbHOrO Kayuyka, HanouHuTesb caxa. Ne 4. Bymkanu3at CKC-30, Hanomuu 
TeJIb CarkKa. 

V3 kaxkQOH Pe3HHbI H38POTOBAAAUCh WMIMHApPMYeECKHe. OOpasiibl JHaMeTpoOn 
2; 4; 6; 8 mm. Bce usmepenua BeHCb IPH NOCTOAHHOM Temmeparype (20°). 

Fla Kaxkoro Bua COpasioB CHHMaIaCb 3ABHCHMOCTb Je@opMaluH pe3HHE 
oT yactoTEl. Ja Mpoctorbi n OombueH HaexKHOCTH pacueTOR MOLyAA BHIOUpa 
MCh YacToTE! (300—500 ru), exKanyve HM>Ke PpeSOHAHCHOM YaCTOTbI CHCTeME 
pesHHa — 9meKTpoq. Ha stux uacroTaxX H MpOBOAHJIMCb BCe u3sMepeHua. Bowii 
924 


qelaHa NOUbITKa H3MePUTb MOAYJb OOpasna (pesuna No 3) B 3aBHCHMOCTH oT 
acforsr. Jo yacror 8000 ry Mogyst oOpasia c TouHOcTHIO 10% ocraBanca no- 
JPOAHHDIM, IPH aIbHeHIWeM YBeJIMYeHHH YaCTOTHI OH OYeHb ObICTPO BO3pacTad. 

| Mogyau o6pasnoB HSMCPAJHCh JIA AaMIWIMTYA Aepopmauuti or 1 yo 200 A, 
TO COCTABIACT, IPH Cpeqne TOMMMHE OOpasila 2 MM, OTHOCHTE/IbHBIC jedopma- 
wun 5-10°— 10°?%. Ha puc. 2 
300paxeHa 3aBHCHMOCTb Mojysa 
OpasuoB pesHH Ne 3 u Ne 4orT Beasn- 
HbI WedopmMamun. M13 pucyHka Buy- 
0, YTO MOA Jb OCTA€TCA MOCTOAHHBIM 
> TOUHOCTHIO 5%) BO BCeM MHTepBaue 
MemeHHiH. AHaIOrHUHbIe pesybTaTbI 
IM MOJIyYeHbI JIA BCeX OOpasIloB 
eX Pe3HH. 

M3 9sTHx pesyJbTaTOB MOXKHO 
avTH MOfyJb TOura matepnaaa, 
CIM  BOCHOJIb30BaTbCH  MeTOJOM, 
peAJioxwKeHHbIM B padote I. M. Bap- 
eHeBa u B. VM. Hopuxkoga (°). Jaa 05 10 
TOPO CTPOHTCH 3aBHCHMOCTb MOLYJIA p 
pasa OT Koadpuuneuta cPopmbi P 
OTHOWIeHHe NOWatH NonepeyHoro 
S4eHHA K MIOWAaLH OOKOBOH MoBep x- 
ocTH oOpasya). Jia pesnupt Ne 3 ara !3aBucuMmocTb, MoyYeHHas B HaLliMx 
bITaX, H300paxena Ha puc. 3. Kaxkqad TOUKa Ha rpaduke OTHOCHTCA K HC- 
bITAHHIO OTACIbHbIX HaOopoB COpa3loB. DKcTpanoMUpyA TY JMHeHYIO 3a- 
WHCHMOCTb Ha OCb KOopquHaT M = OQ, nonyyaem Aa MoyyneH TOura pe3uH 
Kuve 3HaueHHA: pesHHa Nel9Qxl/cm?; pesuHa Ne23 xl /cm?; pesuna 
23 85 kI/cm?, pesuHa Ne 4 90 KI/cm?. 

IIpwHomy OnarojapHoctb jOKTOpy dHv38HKO-MaTeMaTHYeCKHX HayK 
). C. Jla3sypKkuHy 3a BHHMaHHe K 93TOH padore. 


Puc. 3. S3aBncuMocTb MofysIA O6paszla oT 
Kospmpuunenta jopMbi 


Hay 4Ho-ncculeloBaTesbCKHH Tlocrynuuto 
(PH3HKO-TeEXHHYECKHH HHCTHTYT - 28 III 1956 
mpH LopbkoBcKoM rocyapcTBeHHOM YyHHBepcHTerTe 


IMTHPOBAHHASA JIMNTEPATYPA 


b.' C. 1-6p ea x, JIAH, 83, Ne 4, 549°(1952)— 7M. A. Bpycun, F.C. To 
WAS In KORG k wn. JAE 83) No4s 553 (1952). 8 Ho JIS bie pin ren w, 
4, 655 (1954). 4*R. S. Rivlin, Trans. Inst. Rub. Ind., 26, Ne 1, 78 (1950). 
fletcher, AN. Gént, Trans, Inst; Rub. Ind: 26,.Ne 1, 45 (1950): 
aptenes, B. H. Hopuxkos, JAH, 91, 1027 (1953). 
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M. ® BYKC u A. K. ATAXOJDKAEB 


ONPEAEJIEHHE BPEMEHH OPHEHTALMOHHOM PEJIAKCALLMM PALA 
KM AKOCTEM MO WIMPHHE JIMHHM PACCEAHHA 


(IIpedcmasneno axademuxom A. A, Jle6edesum 24 IIT 1956) | 


Cormacno pesakcalHOHHOl TeOopHH MOMyAAH PacceAHHOrO CBeTAa, Mpe/NO: 
»keHHOlt E. ®. Ppoccom (*) nu passutoti sarem M. A. Jleontosuyem (’), pacnpeye 
JICHHe HHTCHCHBHOCTH B KPblwle JIMHUM paccCeAHHA %XHAKOCTeH MepesaeTca pop: 
My JIOH 
aes (1) 

1 7A@?? , 


rye J — opyunata WHTeHCMBHOCTH Ha paccTtosHHH Aw oT CepeAMHbI JIMHHH, * — 
BpeMA pesakcallWH AHH3OTPONHAH. 

B pa6ore (3) Meroqom pesoHaHcHoro ubTpa OblIO UCcMeEMOBaHO pacnpeye: 
JIGHHe HHTCHCHBHOCTH aHH30TpONHOrO pacceAHHA B HeEMOCPeACTBEHHOHK O,1H30: 
CTH CepeHHbI JMHHH. STO ucceqoBaHve NOKa3sao, ITO Popmyvia (1) cpaBHH 
T@JIbHO XOPOWO ONpaBAbIBaeTcA B OGnacTH Wo 3—4 cm? oT cepeAHHbI AMHHHH 
Onupasncbh Ha yKa3aHHoe CorsacHe ONbITa H TEOPHH, Ob ONpeseseHbI Ha OCHOBE 
dbopmyupr (1) BpemMeHa OPHeHTaLMOHHOH penakcalHu pala XuKOCTeH. | 

B yqaHHon pa6ore MbI NpeAMpHHAJIM UCCIeMOBaHHe Ooslee yaNeHHOH OONAaCcTI 
KPblla. 37eCb MeETOX Pe3OHAHCHOLO (PHJIbTpa OKa3bIBaeTCA MAIO MPHrojHbIM, 
MbI OOpaTHJIMCb K OObINHOMY MeTOsy choTorpaduyeckoro doTOoMeTpHpoBaHHuA 
Uro6bl YMe€HbUIMTb MOPpewIHOCTH 3TOFO MeTO/a, B KaAYeCTBeE 9TAJIOHOB HHTCHCHB. 
HOCTH ObWIH BbIOPaHb! JIMHHH CaMOro CieKTpPa BOsOyxXaloulero CBeTa, a HMeCHHC 
TpH JHHHH pTyTH: )A 4358; 4347 u 4339 A. | 

IIpexye Bcero HYXHO ObWIO ONpefeMTh OTHOCHTeIbHbIE MHTCHCHBHOCTE 
VYKa3aHHbIX TpeX JIMHHM y PTYTHO-KBapueBoH samnbi IIPK-4, koTropaa cryxKHsi 
HCTOUHHKOM BOsOy%Malollero cBeTa. CbeMKa MpOH3BOAMsach Ha cneKTporpad 
MCI1-51 c quMHHok KamepoH. Mob! Halu, YTO NpH BbIOpaHHOM HaMM HOPMaJIb 
HOM Poxume TOPCHHA JIaMMbl HHTCHCHBHOCTA OTMCYCHHBIX Tpex JIMHHM OTHOCAT. 
Cramer let) tie 

Jlanee OblIH CHATHI H MposoToMeTpHpoBaHbI Ha MUKpotboToMeTpe Mo-. - 
CMeKTPbI Nagarolyero HW pacceAHHOrO CBeTA, MOCMe Yero ObIIH H3MePeHbI Ha KOM 
llapaTope WWHpHHb! JIMHHM MpsAMoro WM pacceAHHOPO CBeTAa B Tpex Mectax: 1) Tam 
rye HHTCHCHBHOCTb Nafaer B 3,2 pasa — 9TO WIMpHHa BTOPOl JHHMM Ha ypoBH 
TpeTbel (cM. puc. 1, orpesoK a), 2) TaM, re HHTeEHCHBHOCTD Nagaer B 18 pas — 
3TO IIMpuHa nepsoit JIMHHU Ha YpOBHe BTOpOk (orpesoxk b) 4 3) Tam, rye HHTeR 
CHBHOCTb MajlaeT B 58 pas — STO WWHpPHHa NepBOH HHH Ha BbICOTe TpeTbe 
(oTpe30K C). 

Ecuu MbI NpHMeM, YTO KOHTYP BosOy2*«AalolleH JIMHHM uMeeT cbopmy mucnep 
CHOHHOH KPHBOH, a KOHTyp JIMHHM pacceaHua — cbopMy pelKacalMOHHOH Kpy 
BOM, HU YYTEM, UTO STH ABE KPHBbIe HMCIOT CXOAHY!O POPMY, MOXKEM HanucaTh 


Ay’ = Ay + Ay, (5 


rye Avy — W3MepxemMaad Ha ONbITe WHMpHHa mMHuM paccesHun: Ay — YCTHHHA 
IUMpHHa JIMHHM paccesHua vu Av, — mupHHa IMHMM BOsOyxKalollero cBeTa. 
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O6osHayum yepes Ay, ucTunHyo NOJYWHpHHY JIMHHH paccestHHA B TOM 


MeCre, r@ MHTeHCHBHOCTh MayaeT BN Ppa3 OTHOCHTeJIbHO CepeHHbI JIMHHH. 
Tora Ha ocHoBanHy dopmyspr (1) 


id 4 


il 
ia) 4-0? (2nAy-)?? 


Van =1 


soe 2rAv,, . (3) 
ilocneyuaa dopmya u JiexKHT B OCHOBe Mpexnaraemoro Hamu MeToya ompe- 
QeJIeHuA . 


B Halwux ombiTax MBI uMemn n= 3,2; 18458. Ecau Bs JJAHHOH 2KH]KOCTH 
CNaKCANHOHHbIe MPOWeccbh! NpoTeKkaioT C OHM e€]MHCTBEHHbIM BpeMeHeM 


4358 


Puc. 1. Mukpodorerpammpl mafarousero (/) cBeTa H paccesxHHOro BO @Top- 
Oex30u1e (//) 


pevlakcallHH, TO TpH NoWywWHpHHE! WHHMN Aygo, Avig H Avge QOJDKHEI MpH- 
‘BECTH K OJ[HOMY H TOMY Ke 3HayeHHIo t. IlocmMoTpuM, YTO JaeT onbIT. O6o- 
3HAYMM TPH COOTBETCTBYIOUINX 3HAYCHHA tT YEPe3 T3.9, Tyg H tse. Mbl npoBog_usH 
CbeMKY MPH pa3sJIMUHbIX WHPHHAaX WleH cnekTporpada oT 0,025 yo 0,15 mM 
‘M HallviM, UYTO BO BCeX Cy4aAX MOJyualoTcA MpakTHyYeCKH OHH UW Te xe 
‘SHAYUCHHA JIA tig HW ts. Jiamee ONbIT MOKa3a, YTO AVIMHbI OTPe3KOB DU C 
‘MpakTHyecKH He 3aBHCAT OT TOrO, Ha KaKHX yPOBHAX OHH MowyuaroTcsa. Bee 
‘9TH HaOsIOJCHHA TOBOPAT O TOM, UYTO H3MePeHHA Tyg H tsg HE UCKAaxKaIHCb 
yCJIOBHAMM oMbITa. Ha 3HaveHHAX 73,2 YCJIOBHA OMNbITA CKa3bIBaJIHCb Oosiee 
\OULYTHMO. 

B ra6n. 1 pwBeqeHbl 3HAUeHHA 73.9, Tig H Tse Avid 20 MCCeAOBaHHbIX 
HaMH [pu Temulepatype 28° 2«HKOCTeH (B OCHOBHOM Oj[HOSaMeeCHHbIX Mpo- 
MSBOJHBIX CeH30ua). Ta6mula MOKasbiIBaeT, UTO SHaYeHHe 73,9 B OOJIbILHH- 
CTBe C/ly¥aeB HECKOJIbKO OovIbIe, YeM 71g. Hedoubuime MpeBbILeHHA % 3,2 Hay 
1, H@b3A CUMTATbh PeaJIbHbIMH, a CJIeyeT OObACHHTb TeM, YTO Ha O/M3KHX 
pacCTOAHHAX OT WeHTpa pacnpesevieHHe HHTCHCHBHOCTH B JIMHHAX BOSOYKeHHA 
3AMeCTHO OTXOJUT OT JMCMepCHOHHOM KpHBOH. 

Jlanee Ta6suua WoKa3piBaeT, YTO BO BCeX CJYYaAX 3HAYCHHA Tg 3AMCTHO 
MeHbIUe, YEM tg. ITO pasiuyHe Cle_yeT OObACHHTb TEM, YTO, KaK NOKa3asH Oo- 
Jee paHuve uccneqopanua (4), yqaseHHad OOMaCTb KpblJla He CBA3AHA C PeakCa- 
EMOHHbIMH T1poueccaMH, a 0683aHa BPalllaTeIbHbIM KO/eCOaHHAM MOJIeKYJI, H B 
To uacTH Kpbla, re HHTCHCHBHOCTb NafaeT B 58 pa3, NMOBHAHMOMY, MPOHCXoO- 
IMT 34MeTHOe HasOxKeHHe BpalllaTeMbHO-KOMeOaTeAbHOH MOMOCbI Ha PesaKCca- 
{MOHHOe KPbIIO. 
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TakuM o6pasom, culeqyeT IpH3HaTb, YTO HanOOVIee TOUHbIC SHAYCHHA BPeMeH 
OPHEHTALHOHHOH peakcaWHH Ja1oT Tyg. OTO MOATBEPXMaeTCA TAKAKE CPaBHCHHEM| 
HallMX YHCel JIA cepoyruepoya, GeH3ona, XJIOpOeHsoa H OpoMOeH3oV1a CO 
3HaueHHAMH, TOJIYYeHHbIMH B padoTe (3) MeTOAOM pesOHaHCHOLO PuIbTpa. Ta 


HUTPOOeH30a HaGOfaeTCA OoMbUIOe PasIHYHe MeExKy HaHCHHbIM 3/[eCb BPe-| 
MeHeM pewlaKCallHH MW NovJlyyeH- 
HbIM paHee MeTOJIOM Ppe3OHaHC- 
; Horo @usIbTpa. OveBHAHO, 3TO 
Benyabrare HoMepeMts spewen oprenzauvowoll Pe caexyeT MPHNHCAT CyllecTBO- 
‘i 4347 A) te 28° (finer mIpH 22°) BaHulO y HHTpoOeHsos1a BYX 
BpeMeH pejlakcauHH. Y OenH- 

coraf0!4| ,,-402 | ,,-40: | 1 mpm 20° 30(peHOHa WIMpHHa JIMHHM pac-| 
Bemectso ceK. ceK. cek. A yaae  CeAHHS OUCHb MaJIO TPCBBI 
—_—_____?___{_________— iilaeT mMpMHy.. BosOy7K7al0lies 
JIMHHH, H MOISTOMY TPYHO ObI-| 


Ta6auna 1 


Sek ae nae jose nine JO MOJYYHTb TOUHYIO BeIHYHHY | 
Mupuaun 3.6 3.0 24 0795 «. ¥ caslouia JMHHA paccetHHa 
Tonyon 4,3 4.0 3,0 0,58 BOOOMIe He OTJHYNMA OT JIMHHH 
ITHIOeH301 4,9 4,7 3,4 0,66 BosOy2Karollero cBeTa, THO3TO- 
Eee a ay er ieee MY MOXKHO JIMUIb CKa3aTb, YTO 
Bpom6exs0a 14. 8,3 6.0 1°13 ta Ae COR. . 
Von6en302 = 10,0 = 1,49 Tlepppit BbIBO, BbITeKalO- 
pee ae ae 2 Fi pee WMH U3 MaHHOW paOoTbl, CBO- 
Fonpecensca a io ma a 0 AUTCA K CwleAyIOUeMy: KPbIWIO 
Bensniobeili : ; JIMHHH pacceAHHA y *KuAKOcTEH, | 

CnupT 14 13,6 S38 5,6 HECOMHEHHO, HMeeT B OCHOBHOM 
Penos 17 14,0 7,0 11,6 elakCalMOHHy!o pHpoyy: y 
AtleTomeHou 14 14,5 11,4 2,0 P 2 y al age ¥ 
Bensanbzerua | 16 15,3 | 42,0 1,9 ROCIO AO BG HEDIS jae ae 
Meruuospiti f ; : cTeli, 3a HCKJIOUeHHeEM HHTPO-- 

sup OeH30/1a, pactipeyeseHne HHTeH- | 

OcHsOnHOH CHBHOCTH B  peslaKCal|HOHHOM: 

KHCJIOT bl 22 21,0 14,0 Bal y a 
Ilapakcusion 14 9,0 6,3 0,64 rs Memanctiiae oe vekecnes te hhc ghee 7 
Ben30denou — <) 100 = 18 OMHUM BpeMeHeM peswakcalMn. | 
Canon — | 100 es 26 Jjanee  MoOXxHO ae 


uTO JJIH  CXOMHbIX BelleCTB, 

Kak, HampHMep, TOMYOJI HW STHI- | 
OeH30J1 HIM raJIOMfO3aMeleHHble Mpov3BoqHblIe 6eH30ua, HadsmoqaeTcs 
OnpeeseHHad CBA3b MEY BPeMeHeEM PesaKCallHH HM BASKOCTbIO: C yBeJIMYe-- 
HH€M BA3KOCTH HW Ppa3MePOB MOJIeRYJI BpeMA penakcauuu Bospactaer. IIpu cpaB- 
HEHHHM PasHOPOMHbIX BeLECTB TaKOH BbIBOA He NO TBepxaeTCA. Tak, MATb KUAKO- 
cTeH — OT Oe€H3HJIOBOrO CNHpTa AO MeTHMOBOrO a~upa CeH3OHHOH KUCOTbI,— 
MOJICKYJIbl KOTOPbIX MaJIO OTJIMUAIOTCA MO BeMYMHE HW ChOpMe, MMeIOT BECbMa 
OH3KHe BpeMeHa PewaKCalHH, MexKAy TEM BASKOCTH NePBbIX ABYX BeLIeCTB B 
HECKOJIbKO Pa3 MPeBbILaIOT BASKOCTH TpexX NOCMeHHX. ITO TOBOPHT O TOM, ITO 
CBA3b M@KAyY BPCMCHEM OPHeEHTaLHH pewakcalWu WH BASKOCTbIO CJIO%KHEe, YM 
u300paxkaeMad H3BeCTHOH dopmysoh Jle6aa. 


JlenHHrpancKult rocyfapcTBeHHbIli yHHBepcnTerT Tloctynusao 
um. A. A. )Kqanosa 13 III 1956 


fUHTMPOBAHHASA JIMTEPATYPA 


1E. ®. [Tpoce, JAH, 28, 788 (1940). 2M. A. Jleontrosuu, J. of Physics 
4,515 (1941). *M. > Byxc, B. Jl, JiutBuHOB, JAH, 105, 696 (i955). 4 Eo, 
ipnee cy Me Oo. Biyk Gad) ol Physics. :4.437 (1936). 
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K. C. BYJIb®COH 


HOBbIM METOJ, HSMEPEHUA CKOPOCTH CBETA 
(ITpedcmasazeno axademuxom I. C. Jlandcbepeom 14 I 1856) 


Pa3BuTHe SIeEKTPOHHKH NO3BOUIMIO 3HAYHTeEIbHO YCOBEPIIeHCTBOBaTb MeTOI 
‘W430 H3MepeHHA CKOpocTH cBera. IIpHMenaa OCTpoyMHbIM HyeBo MeTog, Bepr- 
Tpany (') Aopen TOUHOCTh U3MepeHHli Jo 0,25 Km/cek, T. e. 0 1-107 *. Saextpo- 
ArHHTHbI€ MCTOAbl H3MeEPeHHA CKOPOCTH CBeTa TakKe JOBeJeHbI JO BbICOKOTi 
eneHH TouHocTH (7°). Hecmorps Ha 9T0, pas6poc cpeqHUX 3HayeHHii CKOpocTH 
3eTa B Pa3JIMYHbIX paOoTaX MpPeBOCXOAHT BeMHYMHY BepOATHOH OWHOKH, 4TO 
2 ae€T BOSMOXKHOCTH HafexKHO yCTAHOBHTb 3HaYeHHe CKOpOcTH cBeTa. Conocra- 
(M@HHe Pe3yJIbTATOB H3MePeHHH, BbINOMHEHHBIX 3a OOMbINOH MpOMexyTOK Bpe- 
2H, HABOJMT Jake Ha MpeANOO*KeHHe, YTO CKOPOCTb CBETA MEHHETCA CO Bpe- 
aHem (°). IIpeqcraBaseTca NOSTOMY XKeMaTeIbHbIM aJbHelilee NOBbILIeHHe TO- 
HOCTH H3MePpeHHA CKOPOCTH CBeTa NYTEM YJIYYWICHHA CYMECTBYIOIUX MeTOJOB 
| HAXOKJCHHA HOBbIX OosIee COBEPIICHHbIX. 

B nactosmel padote npeyviaraeTca HOBbIH BapHaHT MeToya Du3so0, mp no- 
OMIM KOTOPOrO MOXKHO HajleATbCA NOBbICHTb TOUHOCTbh H3MepeHHA CKOPOCTH 
eeTa. 

Metoy ®u30, CylIHOCTb KOTOPOrO XOPOUIO H3BeCTHa, OCHOBbIBaeTCA Ha: 
-W3MepeHHH paccTOAHUA OT MOAYIATOPAa oO 3epKasa; 2) H3MepeHHU YaCTOTHI 
OAYAWAH CBeTOBOrO Jyua H 3) yCTaHOBJIEHHH MHHHMYMa MHTeCHCHBHOCTH CBe- 
DBOro Jy4a, Mpoweywuero Nocwe OTPaxeHHA OT 3ePKaJIa BTOPOH pas MOAY.IH- 
yloulee ycTpolcTBo. HerounocTb B ycTaHOBJICGHHH MHHHMYMa IIPHBOAHT K He- 
JaBUJIBHOMY 3HAYeHHIO YaCTOTHI MOAYIAWHH. UToObl CHH3UTb BIMAHHE OWIMOKH 
 YCTaHOBJICHHH MHHHMYMa MHTCHCHBHOCTH, MPHXOAMTCA NPHMeHsATb OowbUIMe 
ACCTOAHHA, OHAKO MeTOJbI H3MCPCHHA OOJIbIUHX PaccTOAHHH He OOecMeyMBaIOT 
DA BbICOKOH OTHOCHTeJIbHOH TOUHOCTH, KOTOPOH yaeTCA JOCTHrHYTb IPH He- 
bmbluiux pacctosHuax. IIpumMenenupit Bepriurpanyyqom HyJeBol MeToy 3HauH- 
PJIbHO YMCHbUIMJ OWWMOKY pH yCTaHOBJIeHHH MHHUMYMAa HM TO3BOuMJI eMy TeM 
MMbIM JIOCTHrHYTb OJIECTAMLUX PeSyJIbTAaTOB. 

B mpegqmaraemom HwKe MeToye H38MepeHuHe 3), ABJIAIOIMeeCA PIaBHbIM HCTOU- 
4KOM OWIMOOK, HCKsIOUaeTCA OlaroqapA IpHMeHeHHIO ABTOMATHYECKH JeHCTBYIO- 
ei cxempl. Kpome Toro, HOBbI MeTO He TpeOyeT IPHMeHeHHA OOJIbLUIMX pac- 
‘OAHHH, H MOSTOMY H3MepeHHA MOFyYT OBITb BbIOJIHEHbI C OYCHb OOJIbION OTHO- 
ITEJIbHOH TOUHOCTbIO. 

CyuyHocTb MeTofa cocTouT B culeqyromem. Mcrounuk cBeTa WIM MOY JIAUHOH- 
9€ NpPHCHOcobJIeHHe MOCbIaeT KPaTKOBPeCMeHHBIM CBETOBOM MMIYJIbC JIMTEJIb- 
»eTbIO TopayKa 10°? — 1078 cex. Iloce orpaxkeHuA OT 3epKasla HMMYJIbC T0- 
jaeT Ha tboTOSIeKTpHyeckoe NpHemuoe ycTpolicTBo. Bosuukaroululi B Mocwey- 
°M SJICKTPHYeCCKMM MMMYJIbC BbISbIBACT IPH MOMOILM CIeMMabHbIi CXEMbI T0- 
iiKY MOBTOpHOroO CBeTOBOrO HMMysIbCa. Takum OOpa3om, Mocwle NOCbWIKH Tep - 
{¥HOrO MMIyJbCa CHCTeMa Ha4dHHaeT TeEHEPHPOBATb CBETOBbIC HMMYJIbCbI, Ya- 
Ta MOBTOPeHHA KOTOPbIX OMpefeHeTCH PacCTOAHHeEM OT MOAyJATOpa WJ 
‘TOUHNKa CBeTAa lO 3epKasla HW OT 3epKawa AO (POTOMpPHeMHUKa, a TakxKe 3afepx- 
of Curuasa B almapatype. Onpeyenaa NepHox uM, YTO TO Xe, YaCTOTY MO- 
‘OPEHHA CBETOBbIX M ICKTPHYECKUX UMINYJbCOB, BOSHHKAIOUIAX B CX€Me IPH 
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HECKOJIBKHX CePKa OTJHUHBIX MOJIOXKCHHAX 3ePKaJla, MOXKHO OMpeeJIHTb Ka 
CKOPOCTb cBeTa, TAK H 3aepKKY CHrHala B anmaparype. 

TlockombKYy YaCTOTb! MOBTOPeHHA CBETOBLIX HMIYJIbCOB MOryT ObITb ompeye 
JI@HbI OYCHb TOUHO, TO CMeLIeHHe 3e€pKasla JOJKHO ObITb He OYCHb BeJHKO, MC 
PANKAa HECKOJIbKAX MeTPOB, HM MOSTOMY OHO MOrKeT ObITh H3MepeHO HHTepepc 
MeTPHYeCKH C O4eHb OOMbIUIOH TOUHOCTbIO. SepKaIO MOXKHO PaciOJOKUTb 
BaKYYMHOH KaMepe C TeM, YTOObI HCKJIIOUMTb MOMpaBKy Ha MOKa3aTeJb MpeJIOMUJIE 
HUA Bosgyxa. Llenecoo6pasHo BbiOpaTb BevIMYMHY CMeleHHA 3epKasa Tak, 4TOO! 
YaCTOTbI NOBTOPeHHM CBeTOBbIX MMIMYJIbCOB COBMaasiH C OOepTOHaMH 93TaJIOE 
Horo KBapueBoro reHepaTopa, MPH MOMOLIM -KOTOPOrO TMpOH3BOAATCH H3SMepe 
Hus yactor. B sTOM clyyae TOUHOCTh OMpesemeHHA YacTOT OyfeT OCOOeCHHO Bb 
coKa. 

CpaBHeHve YaCTOT NOBTOPeHHA CBETOBbIX BCIIbILUIeK C ITAIOHHbIM reHeparTc 
POM MO2XKHO MPOH3BOAHTb 10 MeToy Puryp JIuccaxy. IIpu stom Meroe TOUHOCT 
CpaBHeHHH YaCTOT OrpaHHyNBaeTCA CpeHeH CTaOWJIbHOCTbIO Kak 3TAaJIOHHOr 
reHepaTopa, TaK H CaMOM H3MepHTebHOH ycTaHOBKH. Ha6srogenue 3a Hemoj 
BHXKHOCTbIO (buryp Jluccaxky Ha 9KpaHe KaTOAHOrO OCHHNorpada MpvHk 
MHaIbHO MOXKHO BeECTH CKOJIb YrOAHO Jomro, TEM CaMbIM JOOHBAACb TOYHOCT 
CpaBHeHHA YacTOT Oowlee BbICOKOH, YEM TOUHOCTS COBMAaeHHA (a3 B APyruxX Mé 
TOMaX H3MepeHHA CKOPOCTH cBeTa, Pe AVIMTCJIbHOCTb €AMHHYHOrO H3MepeHH 
OrpaHHyeHa NepHOAOM H3MepHTebHOrO TMpHOopa. ; . 

CpaBHeHue YaCTOT B HaCTOHIee BPEMA MO%KET ObITh OCYIMECTBJIEHO C TOUHC 
cTbio Wo 10°? — 10°8. PaccrosHHua NOopsAKa HECKOJIbKHX. MeCTPOB MOTryT ObITb He 
MePpeHb! C TaKOH Ke TOUHOCTHIO H, CEOBATeJIbHO, C TAKOHM 2Ke TOUHOCTHIO Oye 
ompefesieHa CKopoctb cBeta. JlocTH2KeHHe CTOJIb BbICOKOH TOUHOCTH NoTpebye% 
KOHEYHO, PaspaOOTKH H KOHCTPYHPOBaHHA YJIEMeHTOB YCTaHOBKH, OOecne4uHBak 
WHX OOJIbILy!O CTaAOHJIbHOCTb €€ NapaMeTPoB. . 


Tloctynuno 
31 1956 @ 
} 


WMTMPOBAHHAA JIMTEPATYPA 
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PHSHKA 


_E. WM. KOHJIOPCKHH, A. C. MAXOMOB u T. WIMKJIOW 


< TEOPHM CHOHTAHHOM HAMATHHYEHHOCTH ®EPPOMATHUTHBIX 
NOJIYMPOBOAHYKOB B OBJIACTH HH3KUX TEMMEPATYP 


(ITpedcmaeaeno axademurom M. A. Jleonmosusem 22 III 1956) 


Teopua MarHuTHbIX HW SeKTpHYeCKHX CBOLCTB PeppoMarHUTHBIX ToOyMpo- 
-OHAKOB, HW B TOM 4HCJIe PeppHTOB, Hava pa3spaOaTbIBaTb CPaBHHTeJIbHO He- 
.4BHO — B TeYeHHe Npowewero JecaTuierHa. KpasuKaccuyeckan Teopus 
oeppHTOB Opiia co3qaHa Heenem('). Ero runoresa o cylecTBoBaHHu B deppu- 
a% JBYX MarHHTHbIX NMOApeuleTOK Halla SKCMeCPHMeHTaJIbHOe NOATBeEpxAeHHeE 
; paOoTax no WudppakuHu HEHTPOHOB B STHX BerlecTBax (?). Cayuali HeCKOMBKUX 
MarHUTHbIX MOJPelweTOK C TOUKH 3Ppe€HHA KBaHTOBOH Teopuu paccMaTpHBacH 
; paOotax Baacopa uw Mummyxamertosa (?), Kanmana (4) u Boucosckoro u Cen- 
jopa (°). B pa6orax (*,5) qa 3aBHCHMOCTH CNOHTaHHOH HaMarHHYeHHOCTH OT 
emMllepaTypbl B OOJIaCTH HH38KMX TemMepaTyp ObWIH NOJIYYeHbI pasmMuaoMnecs 
exTy coool dopmyvip. 

B Hactosment paOore mp pacuere yKa3aHHOH 3aBMCHMOCTH MpHMeHsAJICA 
“eTO BTOPHYHOrO KBaHTOBaHHA B dopme, paspabotaHHok H. H. Borosmo6oppim 
iC. B. Ta61ukoBem (°). Dror Mero Obl y2Ke paHbiue HCMOMb30BaH TxHOsMKO- 
BIM (*) B TEOPHH aHTMpeppoMarHeTH3Ma H aBTOPaMH HacTosuleH cTaTbH (8) B 
eCOpUH cbeppoMarHeTH3Ma MeTAaJJIOB HM CMaBoB. 

IIpu o6mene, MmerouleM KOCBeHHbIM XapakTep, KaK B (eppHTax, PaMHJIbTO- 
HHaH MOXKHO MIpecTaBuTb B TOM 2Ke opMe, UTO MH B Cy¥Yae NpAMoro OOMeHHOrO 
B3AMMOJ[CHCTBHA, CCJIM BBCCTH Tak Ha3bIBaeMble HHTerpasIbI KOCBEHHOrO OOMeHa (°). 
ScH O603Ha4HTb HHTerpasl KOCBEHHOTO OOMeHa MexKy SJIeEKTPOHaMH, Ha- 
KOJAULMMNCH B y3lax f, U fy peteTKH cbepputa, yepes J (f;, f,), PAMMJIbTOHHAaH 
{0A STOH PeWeTKH 3anMeTcA B CbopMe, aHaJIOTHYHOH HCMOb3yeMOH B TeOpHH 
beppoMarHeTH3Ma, a HMeHHO 


. 4 Oe Ga 
He = Go—z Dy I (fife) Shh, (1) 
Firfas % 


“fe Go — nocronnnaa; S; — onepaTopbl ciuHa, & = x, Y,°zZ. 

Paccmotpum dbepput, KpucTaIMyecKy!O pellleTKY KOTOPOrO MOXKHO IIpedl- 
“TaBHTb KaK COBOKYIHOCTb JBYX MPOTHBOMOJIOKHO HaMarHHYeHHbIX HeSKBUBA- 
@HTHBIX TompewetoK A u B. Tlyctb B y3max NogpeueTKH A, KoTopbie 6yeM 
j603HaTaTb HHJeKcaMu rf, pacmosmox*KeHo N/3 MarHHTHbIX MOHOB CO CIIHHaMH, 
.PHCHTHPOBaHHbIMA BMpaBo, a B y3laxX NogpemetkH B, o603HaYaeMbIX HH- 
yekcamu /, pacnosoxKeHo 2N/3 HOHOB CO CIHHAMH, OPHCHTHPOBaHHbIMH = BJICBO. 
B 9TOM 4acTHOM culyyae HHAeKcbI f, BXOAAMME B OOMee BbIPAarKeHHe (1), MpHHn- 
“MaloT He3aBHCHMO J[pyr oT Apyra 3HayeHua r HZ. MoxKHO MO0Ka3aTb, YTO CCJIK 
[{r,, fo) > 0,1 (L,, lz) > 0, I(r, 1)< (0, To sHeprua ocHOBHOrO (HaHHUu3Iero) 
YOOBHA paBHua 


4 2 te 
Bp Gg Altai ts) TAs I lay bo) ID (r)- (2) 
Ty#l2 : slg r, 
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uepreruueckHli CeKTP CHCTeMbI, KOTOPbIii HaM HeOOXOAHM JIA OMpeAede 
HHS 3ABMCHMOCTH CIOHTaHHOM HaMarHHyeHHOCTH OT TemMepaTypbl, OyAeM ue 
KaTb B O6/aCTH, OH3KOH K OCHOBHOMy ypoBHio sHeprun Ey, T. e. AA cnad¢ 
BO3OYK]CHHBIX COCTOAHHH. | 
Tlocue nepexoja OT ONepaTopos cmHHa SF K olepatopam Pepmu ay. 
—-+1/, Koropple CBA3aHbI C MepBbIMH H3BeCTHBIMH COOTHOWICHHAMH (CM. 


Aaa tay (°)), raMHbTOHHAaH (1) NpHHuMaeT BHA 


u af, 


1 


fs 4 n “a “a 
16 S Go a. 9 > B (ry, fo, Vy Yo v5 ¥9) a angae v a rv + 


Pg 
Ty) Tar Vir Var vo Ve 
> 


(3 


Ty=Tle 


1 “+ 
> >), B (L1, Lo, Yi, Voy vy ve)Aty, Aiy,2, wf hy! ils 


, , “+ “4 “aw A 
4. > B(r, iy V5 Voy V5 Yo) Ary, Aly, 45! ay, 
2 1 


, , 
gly Sig Vax Vy» Ve 


TCI ae hfes: Yip Yas Ps v,) —- KOSPPUUHEHTHI, BbIPaKaloulNecA yepes HHTET- 
PaJIbl KOCBEHHOrO OOMeHa. OTO BbIPAaxXKeHHe OTMMYAeCTCA OT BbIPAKCHHA COOTBET- 
CTBYIOWero raMHJIbTOHMaHa B(*) WIA CyGaA [BYX 9KBUBAJICHTHbIX MOMPeleTOR 
TeM, UTO epBad HW BTOpadA CYMMBI COfepxKaT pasHoe YHCJIO WICHOB. ITO pasJHYHE 
IPHBOAUT K CYWIECTBCHHO pa3JIMYHbIM KOHECYHbIM pesyJIbTaTaM (B Cyyae JByX 
9KBUBAJICHTHbIX MOMPeuleTOK HMeeT MeCTO aHTHdeppoMarHeTH3M, B cuyuae He- 
9KBUBaJICHTHbIX — (pbeppOMarHeTH3M), OHAakO MpeoOpas0BaHhe raMHJIbTOHMaHa 
(3) u nocaenyroulee MPHBeeHHe ero K AHaroHaJIbHOMY BUY HHYeM He OTHYAIOT- 
CA OT omMcaHHblx B (’). Tlonyuaemble Np STOM NPOMexYTOUHHIE BbIPaxKeHHA F 
ypaBHeuna (4) Aust onpeqeneHHuA COOCTBEHHbIX 3HayeHHH (CM. HHKe) OTMMUAIOTCH 
OT COOTBETCTBYIOLWMX BbIPaxKeHHH B (7) AHILb YHCIOM YWICHOB B CyYMMaX. 
CoOcTBeHHble 3Ha4YeHHA TaMHJIbTOHHaHa ER oMpeeAIOTCA, Kak H B (*), 2 


YCJIOBHA PasPpeWIMMOCTH ypaBHeHHH: 


E.Un(r) = 241 (r, 7’) — D1 (r, Of Un) —2 Dy T(r, OVO — 
(r’) (1) (1) 


Orr wae 
(r) 
PIA () = 243110, 1) — Dir (7, 0} Vi (= 2D (eye 
4) (r) (r) 


a2 DE Ean : (4 


(UV) 


Eee?) IG ee Geode 276, 0K 


(1) (r) (r) 


—2 > 1 (1, V1) Ur (), 


(1) 


— Ena (7) = 24 30 (7, 7) — — QL (DIVA = 2 Br, Un — 
r’ (L) 


SOT ye 
(r’) 
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YGJOBHH HOpMHpOBKH 


OM a= nV ell) Vig) Soe 2), 
(r) (2) 
PMO, (0) sila ) Vw (r) =3 (kR—R). 


(1) 


Pelllenue ypaBneuuit (4) MoxKHO ucKaTb B BHe 


UU, (r y= f= aye-' 0),  U, (1) = ae | ope (KI) 


; (5) 
P= feos = > bye ill = Vas B,e—i(kr), 


Bee tanopka ) B (4) qaer jJBe CHCTeMbI ypaBHeHUli Jia onpeyeneHusa 
1 2 

ee, Ee? Mop; By; EB pacCMaTpHBaeMOM HaM¥y CJlyuae JIBYX He93KBH- 
AJICHTHDIX nosipemteroK pelleHHe 9STHX YypaBHeHHH jaeT cueyloule BbIpa- 
enua qua EY uv EW: 


1 
EX == {An— Dr + V (An + Dn)? — 481i) , 
ne ay ee (6) 
Ey, aaa {Dy — An-+ V (An + Dp)? — 4B,C3}, 


1@ BBeJe@HbI OOO3HaAuUeHHA: 


Apa Lip ie ene) O51 (ret), 
(r’) 


De OT Vile ee OT (rf), 
(1) (r) 


B= 2 EG, DL eB 2 DIT ir, 0, 
(2) (L) 


CHES DR ee 
(r) (r) 


Jlerko BuyeTb, 4TO KoSpbuuHeHTH! B, u C;, He paBHbl Apyr Apyry, NOCKObKy 
icyMMe m0 / coqepxKHTCA B Ba pasa OoubUIe WIeHOB, YeEM B CyMMe NO r. Bh = 
= Cp TOMBKO B YACTHOM CJITYYaAe SKBUBAJICHTHBIX MOAPelleTOK, XApaKTepHOM JIA 
HTHpeppoMarHeTHKOB. TakuM oOpa30M, BbIpamkKeHHsA (6), XapaKkTepHsyromlue 
ie@preTHYeCKHH CNeKTp WA eppOMarHHTHOH pelleTKH paccMaTpHBaemoro THNA, 
KE CYILECTBCHHO OTJIHUAIOTCA OT COOTBETCTBYIOINMX BbIPAKeHHH JIA aHTHdep- 
DMAarHUTHOH pellleTKH, MIpHBeeHHbIX B (’). 

Ilepexoya, Kak OObIMHO, K MpPHOMKeHHIO OM KAMWIHX coceyeH, paslarand 
sappunveuth Ap, Br, Cr, Dp B PASI TO MaJIbIM 3HAYCHHAM BOJIHOBOrO UMCIAa 
'(Hu3KNe TemMepaTypbl) H OrpaHHuHBaAcbh WIeHaMM BTOPOrO NOpAAKa OTHOCH- 
IbHO k, TomyaHM U3 (6): 


By ae 07h, (ee ed |e \% nets) 


fe 2 — paccTOAHHe Mexky OMxKAHLIMMH COCEAAMH, 2p, £1 H Sg BbIPAa*KaloTCA 
efe3 MHTerpasbl KOCBeHHOrO OOMeHa MexK Ly OJIMKAHWIMMA COCe,HHMH MOHAMH. 

*YUMTbIBAA TEMepb BO3eMCTBHe Ha CHCTeMY SJIEKTPOHOB (peppuTa BHeLIHero 
aPHUTHOrO MOA HU UpoBoyA OObMHBIe CTaTHCTHKO-TepPMOAMHAMHYeCKHe 
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pacueTbl, MouyyaeM JIA TeMepaTypHOH 3aBHCHMOCTH CNOHTaHHOH HaMarHvueHy 
HOCTH (beppHTa B OONaCTH HH3KUX TemNepaTyp dopMy.ly 


M(T) = M, {1— (‘2y" + Oe ieaanl 9 


2m? \ &> ey 


rye M, = 3/,Neg — waMarnnuennocTb qbepputa upu T = 0°K, a ps — mar: 
HeToH Bopa. Ecau ¢) HMeeT 3HayeHHe NOpAyKa BeEMYMHbI OOMEHHOFO HHTerpase 
(~ 10744 3pr), To B OGMacTH HH3KHX TeMNlepaTyp TpeTHi wieH B copmyue (9) 
CTPeMHTCH K HYJIO 3HaYHTebHO Opicrpee, YM BTOPOH WICH, H B STOM cmyuae 
(9) nepexoquT NpakTHueCKH B CPOpMyJIy «3aKOHA TPeX BTOPbIX». 

AnaJIOruuHbiit MeTO MO2%KHO IPHMeHHTb JIA PacueTa 3aBHCHMOCTH CIOHTAH- 
HOH HaMarHHYeHHOCTH OT TeMMepaTypbl WIA PeppuTa, KpHCTaNIMYeCKaA peluer- 
Ka KOTOporo MpescTaBsaeT CoOoli COBOKYIMHOCTbh TpeX HeIKBUBAJICHTHbIX HIM, 
B YaCTHOM Clyuae, SKBUBAaJIeHTHBIX NoApeweroK. Ec HaMarHHueHHOCTb NOL: 
pemerku A c y3laMu rf aHTHMapasenbHa HaMarHHyeHHOCTAM NospeueroK B 
uCc y3namu / wv 1) coorgercrseHHo, To pH I (14, re) > 90, 1 ( oe I> 
I(r, LO) <0, t, k = 1,2, sHeprua ocHOBHOoro (HaMHM3WerO) ypOBHA paBHa | 


4 4 (i) (i 
E.=Q—z Dl(un)—z DY Para) + 


ren ney 
ROP) 

ce (10) 

ey fr, (Oy = ee 


r, 108) 4 C2), 0) 
i=1,2 


Jai cnOHTaHHOH HaMarHHueHHocTH M(T) B 39TOM cJly4ae pacueT, aHaJo- 
THUHBIM OMMCAaHHOMY BBILLIe, IPpHBOAHT K BbIPaxKeHHIo 


il 4 RT \*l2 34 3/2 
M (T)=3Npe {I= ar (=). Oe = (=) en PalkT 


Ar? q3 4x2 G2 i 
0,4434 (RT \8le 
Z pee —p,|RT 
; Ac ee Spey } : (1g 


Te Py, Po Wi Jo 93—PYHKUMH HHTerpamoB KOcBeHHOrO oOmena. Ecau 
Pi M Pz MMeIOT BEJIMYHHbI NOpAKa OOMEHHBIX HHTerpasioB, TO pH Temnepa- 
Typax, Omu3Kux K T= 0°K, (11) nepexogqurT B «3aKOH Tpex BTOPbIX». 


MocxoscKul rocylapcTBeHHbit yHHBepcuTer Tloctynusto 
uM. M. B. JlomoHocosBa 13 HI 1956 
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PH3SHKA 


0. H. JIEMMYHCKHA, B. B. MHJIJIEP, A. M. MOPO3OB u I. A. AMNOJIBCKMM 


KOPOTKONEPHOJHBIE H3OMEPBI, MOJTY4AFOLUMECA 
fiPH MPOTOHHOH BOMBAP]HPOBKE 


(ITpedcmaeneno axademuxom H. H. Cemenoseim 7 IIT 1956) 


Hacrosmad CTaTha ABMACTCH MPONOJDKEHHEM paOoT, BbIMOJIHAeMBIX 10 OOmeTi 
orpaMMe HCcCieqoBaHHH MO OOHapyKeHHIO KOPOTKONePHOAHbIX M30MepoR, 
PaASYIOWIHXCA TPH AMeEPHbIX peakUMAX. OTH paOorbl Obl NMOCTABJIeHbI B CBA3H 
ceoOpaxKenvem (') 0 TOM, 4YTO OTCYTCTBHE JaHHbIX 06 M3OMepax c MepHoom 
wiypacnaga oT 0,01 yo 10°® ce. aBaaeTca pesybTaTOM HeOCTaTKOB B MocTa- 
xe H3MepeHuH. IIpH Heynpyrux B3aHMOJelHCTBHAX C ObICTPbIMH YaCTHWLaMH, 
JIb3yACb HajiexKauleH MeTOAMKOH (HMMyJIbCHbIM OOyyeHHeM), MOXKHO OXKH- 
1b OOHAPYXCHHA HOBbIX H3OMEPOB C NepvHoaMu Nowypacnaja B STOM HHTepBa- 
. LlepBpl H30Mep B S9TOH OGnacTH (Bi?°*) 6bi1 Hamu OOHapyxKeH B 1953 r. upH 
myuenHH Bi OpicrppimH HelTpouamu (?). 

B nacrosnmehH paOoTe Aa BoOs6yxXeNHA ANep HCNOMb3OBaIICH HMIMYJIbCHBIM 
YOK MpoOTOHOB c 3HeprHeH 20 Mss. JlnuTenbHOCTb NPOTOHHOrO MMMywbca Co- 
aBasa 300 » cek. MmMnyubcbl cneqoBasn c yacTroToH | uM 2 B ceKyH,y, Tak 
2 B MHTepBane MexKAy HMNYy/bCaMH Bce BOSOyKeHHbIe KOPOTKONepHOHb!e 
MBHOCTH pactiayqanucb. MuuieHv 43 HCCeyeMbIX BeLECTB NOMeLLaIHCb B 
yyM, Npvwyem mMopepxXHocTb OoMOapyupyemMoH MHUWIeHH cocTaByAa 45° c 
pio nyuKa. Muuienu Obi yKpenenbl Ha BpallaoujeMca AMCKe; TakuM OOpa- 
M, CMeHa MMUWIeHeH MOTa NMpOH3SBOANTECA B Mpouecce paOoTbl yCKOpHTesA. 
> Bcex ciyyaAxX TOMMMHA MuWeHeH cocTaBiana 2—3 npvOera MpOTOHOB C 
epruei 20 Msp B jaHHOM BemecTBe. B mpouecce H3MepeHHli MOXKHO OblIO 
/PeeIATb HHTCHCHBHOCTb MPOTOHHOrO NMyyKa, paBHylo ~10° mpoToHOB 3a 
anyabc. Muiuenu momeliianvcb Ha MVJI€KCHrsacoBylo NOAKMaqKy H 3apsq, 
(KalIMBaIOuHHica Ha MHLUeHH, H3MepsAJICA NpH NOMOLWH aeKTpometpa CI -1M. 
If UCKIOYeHHA atpbeKtTa, OOYCOBJIGHHOrO BTOPHYHbIMH SJIeKTpOHaMH, Ha 
WWeHb NOJaBasOCb MOJIOMRKHTebHOe HallpAXKeHHeE. 

Jia W3yYeHHA KOPOTKONMepHOAHOTO Y-H3yYeHHA HaMH TIPHMeHAMaCb Me- 
MHKa, KOTOPad MPpHHUMNHaMbHO CoBMayaeT Cc ONWCaHHOM B paboTe (4). Peru- 
Dalla Y-H3/1yYeHUA OT BOSHHKAIOUIMX MPH MPOTOHHOH OOMOapANPOBKe aKkTHB- 
cTeli OCyIeCTBIAMaCb MpH MOMOUM CUHHTHJWIAUHMOHHOrO cyeTYHKa ((poTo- 
okuTeib POY-19 c Kpucrannom NaJ (Tl)), momemaBlweroca BnO1HYy!o 
MMLWeHA, OXppeKTHBHOCTb PerncTpauHH Y-H3/yYeHHA 3 MHIWeHH, H3MepeHHas 
‘M tloMouH mpenapata Zn (Ey = 1,118 Mas), cocraBasina 1,5—2,5%. 8- 
\AYYCHMe PerHCTPUPpOBaMOCb CYETYHKOM C KPHCTAJOM CTHbOeHA, 3aAKPbITbIM 
comuuueBol dombrok (rommunoh 0,1 mm). CueTunk momelayica CO CTOPOHBI 
UeHH, OOpameHHow K MpoToHHoMy nyyky. Mmnyapcpl cyeTuHKOB YCHJIMBAa- 
1Cb HM 3aTeM JMCKPHMHHHPOBasHCb HHTeErPaJIbHbIM AMMVIMTYQHbIM aHaJH3aTO- 
u. Tlocne tbopmupoBaHva HMMysbCbl NOcTyNasH Ha 9KpaH cHelMaJIbHOro 
TOMHOFO OcUMOrpada co *Ayulen pasBepTkoH Hw dboTorpadupoBaJHch. Pa3- 
pTKa 3anycKaslacb yepe3 0,7 MceK. Mocsle Hayala NPOTOHHOrO HMIlyJIbCa, 
s44eM Ha 9TO Ke BpemaA DOY-19 BwikuoyaICA U3 paOouero PerKHMA. OcuHu- 
pad umes HaOop pa3sBepTOK C JJIHTeJIbHOCTbIO 0,1; 0,05; 0,01 u 0,001 cex., 
laa U3 KOTOPbIX HMeJla CBOH METKH BPeMeHH. 
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Umiyspest or Gosee JVIMHHOMepHOAHbIX AKTHBHOCTeH Per MCTpHpoBaJHCb 
Ha tvieipHom ocunaorpade MITO-2. C webio mpopepku allapaTypbl Ha 
8- MH {-KaHalaX OMpeeIAIUCh MepHOJbl MoMypacnaya [IA U3BeCTHBIX M3OTO- 
nos. ANaJIH3 JJaHHBIX, MOJTyYeHHDIX np oO.yueHuu npoToHamu Fe, Ti u S, 
oOHapyxXua akTuBHOcTH c 71), = 0,18+0,05 cek. (Fe), 0,37+-0,05 cex. (Tim 
3,4-++1,0 cex. un 0,3-+1,15 cex. (S). [losyaenubie NepHojbl XOPOWIO COrJia- 
CyIOTCA C HS8BeCTHBIMH MepHoyamu tosypacnaga Co (0,18+-0,01 cek.), 
V48 (0,40+0,01 cex.), S% (3,18-++-0,4 cex.), Cl? (0,306 +0,004 cex.) (?,3): 
S31, nopHyHMomy, mosyuyaerca mo peakuuu S*® (p, pn)S*; smHTepaTypHble 
JaHHbIe OO 3TOH peakUHH HAM HeH3BeCTHHI. | 

Vutepecho OTMeTHTb, YTO OTHOUIeHHe BBIXOZoB Cl (0 peakHH p, 0) 
uv S*! (no peakuuu p, pn) pasHo ~ 1:6. | 

IIpu o6ysennn Be ormeyena 3amMeTHaad 8-aKTuBHOCTh C 71), = 0,85 
+0,15 cek. Sra akTHBHOCTh MOxeT ObITb upHmucana -Li® (Ty, = 0,87 + 
.% +0,02 cek.), NoJyyeHHOMy MO peak: 

Ta6Oauna 1 uuu Be®(p, 2p)Li® (4). Hopor sror 
peakuun (paccuHTaHHbId M3 Macc) pa- 
BeH 18,7 Mop (6e3 yyeTa Ky OHOBCKOrC 


a) eres 

Murex T 2, cex. = 528 Oapbepa). Peaxuua Be%(p, 2n), MpHBo- 
> | 228 yaujad K OOpasoBaHuto B® c nepHoyoM, 

SN |O* ~~ 6nu3kum K usmMepenHomy (0,65 cek.), 

SHepreTHyecKH HEBO3MOXKHA. | 

Ti, metana | (1,4+0,3)-10°%) ~1,0] 0,2 B yampueluiux onpirax Obi o6- 
a > re Ott 0) -1078 eG Ee HapyXeHbl HOBbI€ Y-aKTHBHOCTH, paHe€ 
Tl » | (6,5-£0,5)-1079| ~0,9] 0,3 He HaOJOaBuInecsA, H NPHHaVie*Kall[He 
Pb, . | (2,0+0,5)-10-8] ~0,7| 0,07 HOBbIM, paHee HeH3BeCTHBIM H3OMe: 
Bi toi 43, OF 20) pam. B ra6a. | npuBezeHbI XapakTe- 


PHCTHKH 9TUX Y-akTHBHOcTeH. Kpome 
3HaYeHHH TMepHoOOB MOJypactiaa H OWeHKH OTHOCHTeJbHOrO BbIXOa 3TH? 
Y-aKTHBHOCTeH, MpHBeyeHa HX 9Heprua. OneHka 3HeEprHH MpoOv3BoAMsack 
pH MOMOULM HHTerpaybHOro jJ\MCKpHMHHaTopa, MporpagqyHpowanHoro MC 
y-nauryyennio Co%. OTHOCHTebHbIH BbIXO ONpefemAcA oO cbopMysie 


RaaNS 
eyM 

rye N — yncno0 oOpasopaBlUMXxcA aKTHBHBIX Ayep; M —noKka3aHHa MOHUTOpa 
€— aPPEKTHBHOCTh perHcTpaluv Y-H3s1yyeHuA c aHeprvelt Ey; 4 — Koabbu 
WHeHT, YUNTHIBAIOIMH OCNaOIeHHA Y-H3IyYeHHA Cc 9Hepruelt Ey B oOpasitt 
MHLUeHH. 

B Ta0uMie MpHBeeHbI BbIXObI MO OTHOUICHHIO K BbIXOY Y-H3syUeHHS 
u3 Ta. IIlpu Bbrancnenun nepHogqoB Nosypacnaya yuuTEIBaca (OH OT TONa 
WaHua Nyuka B HeliTpastbHylo MulueHb (Au uu Rh). 

Kpome MepeuncJleHubIx B TaO/IMe AKTHBHOCTeM, 3aMeTHOe KOPOTKOMepHoy 
Hoe y-H3vlyyenHe (C Ty, ~ HECKOJIbKUX MHJJIMCeKYH) OTMeyeHO pu Gombap 
auposke Cu, Mo, CaO. IIpu o6nyyennn Co, Rh uv Au KoporKonepnogHsn 
aKTHBHOCTeH He OOHapy2KeHoO. JIJIMHHONepHOAHbIe AaKTHBHOCTH BbIpaxKeHE 
cado. 

Ectb OCHOBaHHA Upeqnonarath, TO OOHapyxKeHHOe KOpOTKOMepHO_HO 
{-H3JIyYeHHe CBA3AHO C BOSOyXKJeHHEM H3O0MePHbIX COCTOAHHH U30TOMOB 
NOJyuYaIOWMXCA MpH peakWHAx c npoToHamu. Pacnay OCHOBHbIX COCTOAHHI 
M30TONOB, NO/JyYawUJHXCA MO STHM PeaKUMAM Ha MepeuMCJIeHHbIX B TAaOJHIL 
3JIEMEHTAaX, XOPOIO HsBecTeH. [loce MpoBeyeHuaA HaMH usMepeHHii NoaBH 
JIMCb JaHHble (°) 06 H30MepHOH aKkTHBHOCTH, BOsOy2KaeMOH pH OomOapyu 
popke Ta ObIcCTpbiIMH mpoToHamu. IIpupeyennoe Tam 3HaueHue 71), =5,0mm 
+ 0,3 MceKk. B Tpewemax omlMOOoK copmajaeT c U3MepeHHbIMH Hamu. II 
KPHBOH BOSOyKeHHA, NOMYYeHHOH B ITOH padoTe, KOPOTKONepHO,HaA aKTHB 
HOCTb OTHeCeHa K W'8° (peakius Tal8!(p, 2n) W180) | 
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B paoore (1), mpopeyenHok B Hale sma6opaTopuu, Opim0 OOHapy2KeHO 
o30yKeHHe KOpoTKonepHogHoro (Ty,~ 2,5 mcek.) -H3myyeHHA pH 6om- 
apwupopke Bi Obicrpbima Helirponamu (E,=14,5 Mos). To senwunue 
eYCHHA peakKUHH WH ApyrHM cooOpaxkeHHAM aKTHBHOCTb OTHECeHa K H30Mepy 
128, Tosyuaollemyca MO peaKuuH Bi29(n, 2n) Bi28 *, 

Suayenne 7), JIA {-aKTHBHOCTH, MoulyyeHHoH HaMH MpH MpoTOHHoli 

omMOapyupopKe Pb u Bi, qaeT BO3MOXKHOCTh MpesNONOKUTH, YTO HM B 3THX 
myuaax mowyyaetca Bis” no peaxunH Pb2(p, n) u Bi2(p, pn). 
B cayyae Tl, umeromjero 2 u30TOMa, H30MepHaa aKTHBHOCTb MOXeT ObITb 
3a3aHa c u3s0TONamH Tl? yw 12° (peakunu p, pn), mH60 Pb203 y Pb205 
oeakuuH p, n). M3yyenue kKpuBoH Bo36yx,eHHA MOKeT MOKa3aTb, KaKOli 
ull peaKUMH uMeeT mecTo. B pa6ote (°) y-akTHBHOCTb c NepHoyzom ~ 10 cek. 
punucana Pb?°; o Pb?°> yocropepHbIX cBeqeHHli HeT. B 9Toi 2e padoTe 
iaWeHO, YTO B CIieKkTpe y-H3yyeHua Pb22”" (7,,—= 3,5 uaca) pay sMHHe 
OHBepTupoBaH B Tl, Tak 4TO ObIIO MpesMouoKeHO, YTO HMeeTCH BeTBb 
.-3aXBaTa H3 H30MepHoro cocTosHHA Pb? B KopoTKOMepHoyHoe H30MepHoe 
ocTosHue T1?°2 co cnuHom 8-+. TI]? w3qyyaerT KBaHTbI Cc Ey = 460 K9B 
mepexoyq E3). BosmMoxKHO, YTO H3MepeHHad AKTHBHOCTb, BOsOyxKeHHad pH 
omOapyuposKe Tl, cpa3sana c T1?%. Ouenka 71, ja tepexoya 460 K9B 
aeT BEJIMYMHy MopsAyKa HecKOJIbKHX 1074 ceK., YTO He OYeHb CHJIbHO OTJIN- 
aeTCH OT H3MepeHHOrO HaMH 3HayeHHA. 

ABTOpbl BbIpaxkaloT OsarogqapHoctp K. JI. Cunenbuuxopy, Il. M. 3eiy- 

uy, A. II]. Kaouapesy u A. M. CmupnHosy 3a BHHMaHHe K paOoTe H Cy- 
(@CTBeEHHOe coselcTBHe B ee TpoBeseHHH, a Take O. B. Jlukuny, KoH- 
PpyHpoBaBllemy pajuoannaparypy. 
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Jlokuaye AkagemMun nayr CCCP 
5 1956. Tom 109, M5 


TPEO®H3HKA 


A. Hl. HAKOJIbBCKHK 


O TEOFPA®HYECKOM PACIIPEJEJIEHHH MACHHTHbIX 
BOSMYHWIEHHA B OKOJIONOJIIOCHOM OBJIACTH APKTHKH 


(ITpedcmasaeno axademuxom B. B. Ill yaeiixunom 231 1956) 


BbisaicHeHHe 3aKOHOMepHOcTeit reorpapuyeckoro paciipeseieHua H BpeMeH- 
oiX HSMCHCHHH MarHHTHbIX BOSMYIJeHHM B BbICOKHX WHpOTaX, MOMHMO IIpak- 
4eCKOPO 3HaYeHHA, IpeACTaBJIAeCT HHTepec JIA PeleHHA pala HayUHbIX Mpo6= 
‘mM TeOPH3MKH. ITHM BONpOCaM NocBAMWeHbI padorp! Crarra (+) uw H. IT. Benp- 
‘BOK (°). 

AHaIH3upys AaHuble HaOmoOeHHH 28 MarHUTHbIX CTAHIMi, pacnoulox*KeHHbIXx 
ApkTuke kK ceBepy oT ® = 60° (B Tom uNCIe H HaOmOJeHHH, BbITOMHeHHBIX 
CHeIMUMAMH HW Apeldyroujeh cranyuel CI]-2 B Llextpanpuot Apxruke B ne- 
dom 1948—1951 rr.), mpaBya, AelcTBOBaBIUNX B CaMbIe pa3JIMUHbIe Tobi 
1882 no 1951 rr.) u c CaMbIM pa3.IHUHbIM WepHOJOM HaGofeHnh (oT 2 HeZeub 
HeECKOJIbKHX viet) A. Il. HuKxonscxuti (7, 4) moKa3an, YTO H30HHHH OMHOBpe- 
IMHOrO (110 MHPOBOMY BpeMeHH) NOABCHHA MAaKCHMyMa YTPeHHHX MarHUTHbIXx 
BMYLICHHH Jit OOACTH BbICOKHX INMpOT K ceBepy oT MO = 60° npeycTaBsAIoT 
O0k cucremy cnupasel (puc. 1), BbIXOqAWIMX M3 MOoca OAHOpOHOrO HaMar- 
quBaHuaA Semin. PopMa 9THX CHHpaNeH AIA pasmMUHbIX 4acOB MHpoBoro 
®MCHH HECKOJIbKO pa3JIM4uHa, UTO MOXKHO OOSACHHTS HECOBMAaeHHeM OCH Bpa- 
‘HMA SeMJIM C OCbIO HAMarHHYHBaHHA HW HaKJIOHOM €€ K IJIOCKOCTH SKJIMNTHKH. 

B Hactosaujee BpeMA He MOXKET ObITb OOJbUIe COMHeHHH B TOM, YTO TepBo- 
WYMHOH HeperyAAPHbIX BO3MYINeCHHM MarHHTHOrO MOA SemMaM MOryT ObITb 
IbKO COJIHCUHbIE KOPIMYCKYJIbl, IPOHHKalollde B BepXHHe CJIOH 3EMHOH aT- 
edeppt. PesyibTaTbl avHaiH3a OCcOOeHHOCTeH MpOTeKaHHA MarHHTHbIX BO3MY- 
\HHH, MpoBeqeHHoro HukoubceKuM (°), WaoT OCHOBaHve TpesnomaraTb, 4TO 
Ka 3pCHHA Ha ABJICHHA MarHHTHbIX BOSMYLICHHH H NOMAPHbIX CHAHHH, pas- 
gaemaa B Teopuu BupKenanya (°) u Urépmepa (*), noBHyuMOMy, JOCTaTOUHO 
DOWIO COOTBeETCTByeT J[eHCTBUTeIbHOCTH. HeoOxoqHMO OTMETHTb, YTO 3Ta Te- 
4A MlOfBepralacb KPHTHKe CO CTOPOHbI pxAya uccmegoBateeli (8) B mpo- 
"KeHHe HECKOJIbKMX JleT. OWHAKO B HaCTOAUee BPeCMA CCTb OCHOBaHHA OT- 
°THCb K Teopuw Bupkesanya u Llrépmepa c nomHbim JoBepuem (°). A c ator 
iKH 3peHHaA sMHuM (puc. 1) OMHOBpeMeHHOrO MOABJEHMA YTpeHHero MaKCH- 
(Ma B YacTOTe HM MHTCHCHBHOCTH HeperyJIApHbIX MAaTrHHTHbIX BO3MYIIeHHH, 
)OBEJICHHbIe Ha OCHOBE HaGMOACHHH NOAA BOSMYIIeHHH Ha 3eEMHOM MOBepXHO- 
4, cyleqyeT paccMaTpHBaTb KaK TIpOeKUMM TeX PeaJIbHbIX JMHHM, BOJIb KO- 
ObIX TPaeKTOPHH COMHEUHBIX KOPMYCKYJI MPOHH3bIBaloT TIpH CBOeCM TpOHHK- 
BeHHM B BbICOKHe COM 3CMHOM aTMOC(pepbI B OKOJOMOJIOCHOH OOacTH He- 
Topyio yCIOBHyIo cbepy, KOHUWeHTpHyecKyio Cc 3eMHOM moBepxHoctsto. [pu 
OM pacipeylereHHe Mofolequero MOTOKa COJIHCUHbIX KOpllycKyJI 10 cuupa- 
, T. €. BEPOATHOCTh BTOPXKeHHA KOPMYCKYWJI B BbICOKHe COM aTMOC(pepbl, CO- 
BeTCTBYIOIMe TOMY HJM [pyroMy MecTY cuMpasM, onpesemaeTcaA NapaMeTpaMu 
pilyckym (MaccoH HW CKOpOCcTbW). 
_ M3 sxcnepumMentos BupkesaHya W3BeCTHO, 4TO IPH OMpeeMeHHbIxX YCJIO- 
AX OUbITa KaTOJHbIe JyUH (9JIEKTPOHbI), OCaKJaicb Ha HaMarHHyeHHy!o cipe- 
, «TeppesuIy», HAXOJAULYIOCH B BaKYYMe, BbISbIBAaIOT Ha Heli cBeyeHHe B *op- 
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Me CIMpasid, paciomoxKeHHOM BOKpyr MarHHTHOrO Howoca H BbIXOMAMeH k 
Hero. 13 3THX OMbITOB culeqyeT, YTO OCaKMeHHe KATOMMBIX yen Ha «TePPeIM| 
IIPOMCXOAMT Tak (cM. pHC. 2), YTO Ha €€ OXRKHOM MOMOCe CBCYCHHE o6pasys 
CIHpaJIb, Pa3SBePTHIBAIOMLYIOCA MPOTHB YaCOBOM CTPeJIKH. IO2KHbIH 2Ke TOJIK 
«TePpeJJIbIy COOTBETCTBYeT TOMY MarHHTHOMY MOJIIOCy SeMJIH, KOTOpbIM Haxoqu 


Puc. 1. Cxema oOHOBpeMeHHOrO NOABIeHHA MaKkcH- 
MyM@ YTPeHHAX MarHHTHbIX BO3SMyeHHH (UHMppb y 
H30JIMHHH — 4acbl MMpOBOorO BpeMeHH). @ — Mar- 
HHTHbIe CTaHWHH; 6 — JIMHHA OJHOBPeMeHHOrO MOAB- 
NleHHAJMAaKCHMYMa YTPCHHHX BOSMYLLCHHH; 6—30HDBI 
MaKCHMYMOB MarHATHbIX BO3MyeHHi 


CA B ee CEBEPHOM TOJLYU 
puu —B ApKTuke. 
ConoctaBseHHe (opM 
ciupase B ompirax by 
KelaHJa CO CIMpaJliMH PHC 
MOKa3bIBaeT, YTO OHH pa 
BepTbIBalOTCA B MpOTHBON 
JIOXKHBIX HallpaBJieHHA 
H3BecTHo, ITO HalpaBJieHl 
pasBepTbIBaHHA  ciMpas 
onpefesAeTCA 3HAKOM 3ap4, 
YaCTHL HH MOuOCOM Hama 
HMYeHHOK cchepbl. Kpome To 
cpusuueckan WHTepnperTaur 
Kak onbiToB BupKeslaHla, Te 
H SKCIICPHMeHTAJIbHBIX Ja 
HbIX, TIPpHBeJ|eCHHbIX 
puc. 1, Mower ObITb Jal 
oqHa HW Ta Ke. OTO Wa 
OCHOBaHHe CJleJIaTb BbIBO 
uTO ComHeYHbIe §=— KOP 
CKYJIbl, MpOHMKarfomHe 
Semule B apKTHUeCKOH OK 
JOMOOCHOH O6acTH, 3 
PADKEHBI MOJIOMKAUTEJIDH 
Ckxopee  BCero TaKOBBII 
ABJIAIOTCA IIPOTOHBI. 


HaliqeHHble 3aKOHOMepHOcTH recrpatwyeckoro pacnpeyemeHua yTpeHH! 
MarHMTHbIX BO3MYIeHHH He TOMbKO XOpomO cormacyioTca c onbITamu Bupk 


a 


O 


Puc. 2. Cpeyenue Ha «repepsie» B onbirax BupKenauqa: a — maa 1oxKHOro 
MarHuTHOrO ostoca, 6 — is ceBepHOro- MarHHTHOrO Nowoca 


Jana, HO XOPOLo NOATBEpKTAaloT WU PesyMbTAaTb! TEOPeCTHYECKOLO PaccMoT] 
HUA JBUKeCHHA SJIEKTPHYeCKH SapAXXCHHBIX YACTHIL B OMe MarHHTHOrO AMOI 


mpopeyeHHoro Llrépmepom (‘,°); 
940 


Maremarugeckne PacieTbl Tpa€KTOPpHH 3apsXKeHHBIX KOPMycKya B Nose 
THHTHOrO AHNOA MNoKasamH (*), uTO reomMeTpHyecKoe MecTO TOUeK mepece- 
HHA TpaeKTOPHAMH cepbl,  OKpy2Kalomeli MarHuTHbIii juno 
CAcTaBAAeT  coOoli cCHupadb,  BbIXOMAMLyIO 43 Tomtoca qunons. 
MpaBJIeHHe PasBepTbIBAaHHA CNMpasH OMpeyemAerca MOIOCOM MarHHTHOrO 
MONA H SHAKOM 3aps?KEHHBIX yacTuy. UIrépmep noKasa, YTO yrsoBoe pac- 


DAHHE OT ToOwtoca 0 MeCT, Kyla MOryT IIPOHHKaTb COJIHEUHBIe KOPUYCKYVJIbI, 
PeAeHeTCH VYpaBHeHHemM 


sind = V2TV mo/Me, 


r — paccTOAHHe OT IeHTpa SeMJIM JO HWKHEH PpaHHbl NOAPHbIX cuA- 
; M —MaruutTuni moment 3emuu; e — 3apsil KOPNyckyJibl; m — Macca 
ycKyJIbI H v —ee cKOpocrtp. 


a 6 
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| Puc. 3. Crenenb cormacva SKCNepHMeHTaIbHOH KpHBOH HM TeopeTH¥ecKOH KDPHBOL 
| Urépmepa: ,@a — B cryyae coBNagaloulHx MomiccoB, 6 — B ciyuae HecOBNaqaoulHx 
TIOJIIOCOB 


Ha puc. 3 npeqcTaBseHbl BbIMepYeHHbIe B OHOM MacuITaOe TeOpeTHYecKkan 
upag [répmepa W H300HHHA OMHOBPeCMeHHOTO NOABJICHHA YTPeHHeroO MaKCH- 
VMa MarHHTHbIX BO3MYLIeCHHH, COOTBeTCTByIOUaA 22 4ac. MHpOBOrO BpeMeHH. 
SO0JIMHHH, COOTBETCTBYIOUIMe ApyrHM uYacaM CYTOK, aioT xyuee 
‘raacve. Bui6op Kakoli-mH60 OAHOH H30JIMHHH TIpefAcTaBAeTCH HaM OcTa- 
‘UHO OOOCHOBaHHBIM TO CuIeyIOWHM cCOoOoOpaxeHHaM. KpuBas, nowyyenHaa 
|TEPMEpOM, OTHOCHTCA K MarHHTHOMY JHMOJO, HMCIOULEMyY M@rHHTHbIit MOMeHT 

= 8,52-10?° CGS. Moxuo mpeqnonaratTb, YTO B KaKOM-JIHOO MOMECHT Bpe- 
‘HM B TeYeHHe CYTOK MarHuTHOe Nowe SeMJIM TAK OPHCHTHPOBaHO M0 OTHOLICHHIO 
JIMHHK Sema — ComHue, 4YTO ero ai:peKTHBHOe BJHAHHE Ha NMOAXoAAWHH 
iTOK COJIHEYHBIX KOPIyckys HanOosee OH3KO COBMAaaeT C BMAHHEM TOJIA 
iHOsIA C MarHHTHbIM MoMeHTOM M = 8,52- 102° CGS. 

IIpH paccmoTpeHuu cTemeHH CormacHaA STHX KPHBbIX HeOOXOAMMO yuUeCTb, 
0: 1) TOUHOCTh MpOBeAeHHA H30JIMHHH OJHOBPeCMeHHOTO MOABJIGHHA MaKCH- 
7Ma YTPCHHUX MarHUTHbIX BO3MYLJeCHHH He Moria ObITb BbICOKOH, TaK Kak 
(KTHUeCKHe J[aHHbIe IIs TaKOM OrpOMHOM OGmacTH 3eMHOM MOBepXHOCTH Obl 
OCTaTOUHbI HM Kpalihe HeEOJHOPOJHbI KaK MO BpeMeHH HaOsOAeHHH, Tak HO 
. MpOOMKUTeMbHOCTH, 2) MarHHTHbI MOMeHT SeMJIM OTMMYAeTeH OT MOMEH- 
, UpHHaToro IlIrépmepom, H BbISHCIeHHOe NOMOr*KeHHe Mosmoca OAHOpOHOrO 
MArHHYHBaHHA SeMJIM MOXKET He COBMAaTb C €FO JCUCTBHTEJIbHbIM MOJIOXKCHHEM. 

Ha puc. 3 qanbl Ba MpHMepa COMOcTaBJeHHA KPHBbIX: G@ — KOrfa MOVIOC 
mona Ilrépmepa copnajaerT C MOmMOCOM OJHOpOAHOrO HaMarHuyHNBaHHA em- 
5-6 — xkorya nomoc zunona IlrépMepa HecCKOJIbKO CMeLIIeH TO OTHOUICHHIO K 
JHOCY OHOpOAHOrO HaMarHuyMBaHHA SemaH, C WebIO JOCTHKeHHA HanOosee 
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6IH3KOrO COBNaJeHHA KPHBbIX; TaKOe CMEINEHHe MO BbIILeyKa3saHHbIM NpHInHaN 
mpeqcTaBiseTcA jomycTHMbiM. B mw60M cslyyae HeJIb3A HE OTMETHTb ONCHE 
Xopoulee COBMayeHve TeopeTHuecKoli KpHBOl, NOnyyennolt UIrépmepom, uM 3Ke- 
€pHMeHTaIbHOL =KPHBOH, MOJyYeHHO! Ha OCHOBE MarHHTHbIX HaOsIO{eHHM E 
ApkTuke. 

Dro copnayeHHe MOKa3bIBaeT, YTO TeOpeTHYeCKOe PaCCMOTPeHHe ABHKCHHA 
3aPA2KEHHBIX YACTHIL B MOe MarHuTHOrO AuNOAA, MpoBeyeHHoe ILl[répMepom, 
NOBHJHMOMY, C JOCTATOUHLIM OCHOBAHHeM MOxXET ObITb IPHMeHeHO TIpH H3yyes 
HHH TpaekTopuli COMHeYHbIX KOPIYCKyJ B MarHHTHOM nove Semin. PusH- 
yecKkad HHTepmpeTauusa OMbITOB c «Teppersoli», waBaemaad BupKeaHyom # 
Illrépmepom, Tak>Ke, NOBHAMMOMY, BIOHe NpaBsonoAooua. 

Ananv3 pe3yibTaTOB HaGwoqeHuli MarHUTHbIX BO3MyujeHHH B ADPKTHKE 
NOSBONH TakxKe CylelaTb BEIBO, (4) O TOM, YTO B MpHNOMOCHOH OOMAacTH, MO: 
MHMO XOPOIO H3BeCTHOH 30HbI MAKCHMAJIbHOM MOBTOPHeMOCTH HM HHTCHCHBHOCTH 
NOJIAPHbIX CHAHHM MW MaPrHHTHbIX BO3MYLIeCHHH, pacnosOxKeHHOM Ha reomar- 
HUTHBIX wHpoTax D=65—68°, umeeTca O1MuxKe kK NOMOcy, Ha WApoTax D=78—80*, 
BTOPad 30Ha TOBbILeHHOM AKTHBHOCTH 3TUX reodusHyeCcKUX ABIeHMK (puc. 1). 
STOT BbIBOJ, OCHOBAaHHbI Ha IKCHEPMMeHTAJIbHbIX JaHHbIX, NOMYIWI HeaBHC 
TeopeTuyeckoe moyrBepxyeHve. AmpipBeH (1°), paccmaTpHBad TeOopeTHuecKH 
BOmpoc O (pH3H4eCKOM MeXaHH3Me BO3HHKHOBeHHS MarHHTHbIX BOSMYIIeHHM ¥ 
TOMAPHbIX CHAHHH, NMOKa3as, YTO, KpOMe OObIUHOM 3O0HbI MOJIAPHbIX CHAHHM H 
MarHUTHbIX BO3MYILeCHHH, OJWKHa CYICCTBOBaTb ellie BHYTPCHHAA 30Ha C MO- 
BbIIMCHHOH AKTHBHOCTbIO 9THX ABJICHHH. OTa 30Ha, 10 AmbcpBeHy, WOuMKHAa ObITE 
pacnosioxKeHa Ha TeOMarHUTHbIX wApoTtax O = ~ 80°. 

VisnoxKeHHble 3[eCb JaHHbIe JaloT OCHOBaHHe CyHTAaTb, 4TO: 1) NOMyYeHHBIE 
Pe8YJIbTaTbI JOCTaTOUHO XOPOMIO COOTBETCTBYIOT OObEKTHBHBIM 3aKOHOMEPHO- 
CTHM MarHHTHbIX BO3MYILeHHH; 2) OCHOBHbI€ MOJOKeCHHA TEOPHH MarHHTHbIx 
BOSMYILCHHH HW MOAPHbIX CHAHMU, BbICKa3SaHHbIe BupKenaHgom wu ILrepmepom, 
B 3HAUHTeJIbHOH CBOeH YaCTH [paBHIbHbI; 3) HeOOxoAuMa JabHeMWad pa3s- 
paOoTka STHX MOMOMKeCHHH Ha OCHOBE HOBbIX SKCHEPHMCHTAJIbHbIX JAHHbIX, M0- 
JIYYCHHBIX TO HaOOMCHHAM B BbICOKHX WWMpoTax APKTHKH. 


ApxkrTuyeckuH Hay4HO-HCCIeMOBaTeIbCKHH Tloctynuo 
HHCTHTYT I aBceBMopnyTu EP VITE 1955 


HWHTMPOBAHHAS JIMTEPATYPA 


1 J.Stagg, Proc. Roy. Soc., A149, 298 (1935). 7 A.T].Huxoupbcxu i, Mpobnempt 
Apxtuku, Ne 4, 5 (1938). %H. Tl. BenbKosa, Tp. Uucr. 3emnoro marnetugma, 3(18), 
15 (1948). 4A. TI. Hukoapexu i, H3n. AH CCCP, cep. reorp., Ne 5, 15 (1954); 
5 A. P. Nikolsky, Terr. Magnet. and Elec., 52, 147 (1947). *®K. Birkeland 
Norwegian Aurora Polaris Expedition 1902—1903, 1, 2, 1913. * K. Ilrépmep, 
TIpo6ema nonapubix cusnul, 1933, ® A. Shuster, Proc. Roy. Soc., 85, 44 (1911). 
ae of the Earth, Terr. Magnet., 8, 599 (1939). 4© X. Alfven, Tellus, 7, Nog 
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BHO@H3SHKA 


A. A. HEA®AX 


M3MEHEHHE PAXMOUYBCTBUTEJIBHOCTH B MPOLWLECCE 
OMJIOMOTBOPEHHA Y BbIOHA MISGURNUS FOSSILIS 


(ITpedcmaeneno axademuxom H. H. Il maaveaysenom If II 1956) 


Hismenenlie paMOuyBCTBUTeIbHOCTH B NpOuecce OMJOLOTBOPeHUA OTpParxkaer 
‘AJl CIIOMKHDIX ABJICHHM, KOTOPbIe IPOHMCXOAAT CO cnepMHeM H ALileKeTKOH B 
€pHO Mex]y OCeMeHeHHeM HM TepBbIM JeeHHeM poOsenua. B oppire Iext- 
wana (1) Ha AAPyilke MOKa3aHO MOBbIMeHHe PaMOUYBCTBUTeIbHOCTH B KOHIUEe 
e€pBoro 4aca Mocsle oceMeHeHHA. Xenwoy (7) oTMeyaeT, UTO HaHOombuee 3a- 
{a3qbIBAHHe Hayasa ApOOJIeHHA Y MOPCKOrO exXKa MPOWCXOAHT, ecH OOTyUeHHE 
\POHSBOAMOCb B MOMeHT CJIMAHHA TWponyKseycos. IIpeycrapiano0 HHTepec 
‘OMPOOHO UcceAOBaTh BIMAHHE JCHCTBUA HOHM3UPYIIleli paqualuu B pasny- 
ble MOMEHTHI ONJIOAOTBOPeCHHA Ha XO SMOPHOHAJIbHOrO pasBUTHA. 

IIponecc onsoqoTBOpeHHsA B HacTosmel paOoTe uccmeqOBaCA Ha MOMOBbIX 
“eTKax BbIOHa Misgurnus fossilis. Camuy H caMke BBOJHIH CycneH3uio runodu- 
B KOCTHCTHIX pbIO (*) H Ha CeAyroulHe CYTKH NOWYyUaIH 3peuble MOJIOBbIe Mpo- 
yKTEI. Mkpa nomellasacb B KPHCTasJIM3aTOP, KOTOPbIM HaxoAMsICA B cocyye 
| BOflou pu NocToAHHOK Temilepatype 12 + 0,5°. K ukpe npHanMBasacb CeMeH- 
a X2KHJ[KOCTb CaMIla, JOIMBaNacb BOJa, H OT OOMLeH MaCCbI HKPbI, NOJyYeHHOH 
KaXjJIOM ONbITe OT OAHOM Mapbl MPOH3BOAUTeNeH, NOCMeOBaTebHO OTOMPaH 
po6sr B 200—800 ukpHHoOK JIA OOMyUeHHA. OOsTYYeHHe NPOHSBOAHIOCb Kak ble 

10 MHH., UTO TO3BONAO NOJVYATh Ha KPHBOM 3aBHCHMOCTH BbIeKHBaeMOCTH 
T BpemMeHH oOsyyeHHA 15—25 Touek, WOCTaTOUHO NOHO XapakTepH3yroulHx 
3MeHeHHe PaqMOuUyBCTBUTeIbHOCTH. OOslyaeHve Ha PeHTreHOBCKOM ammlapate 
'YM-3 (170 ks, 10 ma, dunptp — 1,5 mm Al, 50—300 r/mun) nponsBoqHJocb B 
eqgenve 2—5 muH. Xo3samu B 100, 200, 400, 800 u 3000 r. OcHoBHBIe OMbITHI N0- 
raBeHbl c Zo30H 400 r. 

Tlocme o6syueHua HKpa oMellasacb B YaukH [lerpH Hu HAKyOMpoBasmacb 
pu 12—18°. Uepes 6—12 uac. noce ONMOAOTBOPeHUA BCA UKPa NPOCMaTPHBa- 
ach H H3 Hee OTOMPaJIHCb HEOMJOAOTBOPeHHble (He HavaBLWe APOOMTbCA) UK- 
4HKH. IIpouenT OMsOOTBOPeHHA B pasJIMYHbIX OMbITaxX KoMeOamcA oT 50 Jo 
8% MM OMpeyesIAJICA TOMbKO COCTOAHHEM MOJIOBbIX IIPpORyYKTOB — PpeHTTeHOBCKHe 
yUM, He34BMCHMO OT JO3bI HIM BPeMeHH OOJYYeHHA, Ha IPOLWeHT ONJOAOTBOPeHHA 
2 Bauanu. Jlanee UKpa UpocmMaTpuBadach KaxKyble 12—24 yaca, oTOupamucb 
oPHOWIMe HW MOACUMTHIBAJICA MPOWeHT 3apofbileH; HMeIONMX Te WIM HHBbIe Je- 
SKTbI Pa3sBHTHA. ONbITbI MOBTOPAIHCb C HEKOTOPbIMH BapwaluAmMu Oouwee 
) pa3 WU MOKa3asH MOHOe CXOACTBO Pe3yJIbTAaTOB. 

U3 puc. | BuqHO, 4TO B Mporecce ONJIOMOTBOPeHHA MMeIOTCH [Ba MOMeHTA 
23KOrO MOBbILMCHHA UYBCTBUTEJIbHOCTH, Pa3eJIeHHble J\JIMTeJIbHbIM TlepHOOM 
PHOCHTCJIbHOM pe3HCTeHTHOCTH. ComocTaBJIeHHe KPHBbIX BblKHBaeCMOCTH 3a- 
blue TIpH OOmyYeHHH pa3sIMYHEIMH Josamu (oT 100 yo 3000 r) noKasprBaer, 
~ c 15 no 55 MuHyTy Mocme OCeMeHEHHA YYBCTBUTeEJIbHOCTb YBeIMYMBaeTCHA 
JuMepHo B 4 pa3a, T. e. YTOObI NoyuNTh Ha 15 MuHyTe Takyto0 2e THOewb 3a- 
YenueH, Kak Ha 55, Jo3y Hayo yBeMuNTh mpuMepHo B 4 pasa. [loppuueHne 
YECTBUTCbHOCTH OTe bHbIX HKPHHOK elle Gombe, TAK Kak Jake HeOobUIAA 
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Pa3HOBPeMeHHOCTD (Y OTACJIbHBIX HKPHHOK) B MOMeHTe HacTyIieHHA HaHOOJIb 
Wei YyBCTBHT@IbHOCTH OyeT YMeHbIaTb BbICOTY NHKOB KPHBOH. 

ToubKo pH OO1yYeHHH B HanOowlee YYBCTBUTCJIbHbIe MOMCHTHI OIJONOTBOpe: 
HHA H TaKHMH BbICOKHMH 03aMH, Kak 800 x 3000 r, MoxKHO HaOMOaTb OHOBpe 


100 


60 


40) 


% wuborx ambpuonob 
Ha npedcomumHou cmaduu 


30 60 90 120 150 160 mun 


Puce. 1. SaBucumMocTb BbDKHBaHHA 3aposbiueh (50 uac. pa3BHTHs) 
OT MOMeHTa O6s1yyeHHA, Jlo3a 400 r. Y Kaxoh TouKH o603Ha- 
yeHO CpeqHee KBafpaTHYHOe YKJIOHeEHHE 


MeHHY!O rHGeb BCeX KeETOK 3apombllla. ITO NPOWCXOAUT Ha cTaquu no3yHel 
OnacTybl, Korga MopcoulorHyecKhe HapylueHHA elle He yCNeBaloT MNPOABUTLCA 
TH6enb 3apombiiua B Oomee NO3AHHe CPOKH BCera BbISbIBACTCA TEMA HJIM HHbIMI 
HapyleHHAMH XOJa pasBuTHA. Uem cusibHee NopaxkenHe, TeM paHblue OOHapyXH 
BalOoTCA 3TH HapyuieHiA 4 TeM Oonee ruyOoKHH Hu OOWWMH XapakKTep OHH HOCAT 
VH3 puc. 2 BuyAHO, 4T 


a 


wae vain ecH mpH jose B 800 
ee al ae ie HeekTb! pasBuTHA Jerk 
SSA xy r , OOHapy2XKHBaloTca yxKe Hi 
38 ‘ cTayuH cpeqHeli racTpy 
ao Ag Jbl, TO pH jose B 100 
ys ma 3TO Yy\aeTCA TOJIbKO 7 
33 pit NosqHux wmHyHHOK. IIpi 
88 jas 3TOM rulyOokHe Hapyuie 
SS VV HUA pa3BHTHA, mosque 
oe ee npaBowauwe K rHOed 

M BCeX 3apoOJ[bIIel, CMeHA 

80 100 (20 60 %85mun YOTCA TPH MaBIX 03a: 


3 dee OTHOCHTEJIbHO JIETKHMI 
uc. 2, 3aBHCHMOCTb YaCTOTHI NOABIEHHA - 
WeHHH pasBHTHA OT MOMeHTAa OOsY4eHHA. Bate ate eH OR Maa 
ractpyiauua (800 r), 6— Hapyuwienne B crpoeHun Tema (400 r), Peake ECT Oe 
8 — HefopasBuTHe 2%Ka6ep y nHUHHOK (2001), 2— nebextsr 4 Y KOHTPOJIbHbIX ocober 
B CTPOCHHH CepAa Hu COCyqOB y ManbKoB (100 1) OyHako oOMLuM pu pu 
MCHCHHH Ppa3JIHMYHbIX JO 
HW McceqOBaHHl PasJIMGHbIX ePeKTOB ABJACTCA TO,YTO YaCTOTA NOABJIGHHA CAMBI: 
pasHooOpasHbIxX HapylWleHHli pasBHTHA OOHapyXKMBaeT CXOJHYIO 3aBHCHMOCT. 
OT BDeMeHH oOu1y4eHHaA, COBNawaA TaK?Ke C 3aBHCHMOCTbIO BbDKHBaHHA 3a 
pombe (pvc. 1). Tem campm joKa3biBaeTca HecnenHpuyeckuii XapakTe] 
H3MeHeHHH PaXHOuyBCTBHTCJbHOCTH B Tpouecce OlJIOJOTBOpeHHA, pa3JIHUako 
DMIMXCH MO OTHOWECHHIO K JeCHCTBHIO PpayHauHu TONbKO KOJIMYeCTBEHHO. B Kaxk 
Jbl MOMEHT OIJIONOTBOPCHHYA MOXKHO, CIEQOBATCJIbBHO, MOJIYYHTb COBCPIICHH 
TOT Ke aekT, Bapbupys oso oOmyyenua. ; 
IIpupeyenupre Ha pre. | u 2 kpuBple aBAAIOTCA PeSYJIbTHPYIOMMMU JIA UE 
CTBHTENbHOCTH OOOKX Aep — MyACKOPO HM XKeHCKOFO. OTH KPHBbIe, ecTeCTBEE 
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» He MOryT ObITb CleqCTBHEM CYMMAL[HH WH WHbIX MpoOcTeIxX OTHOIIeHUIi, a 
‘b Pe3yJIbTaT CJOMKHOTO B3aHMOJeCHCTBHA OOOHX KOMMOHEHTOB Apa 3HroTbI 
}K BO BpeMA COOCTBeEHHO ONMOJOTBOpeHHA, TaK WH B Mponecce pealMsaluHn 
WIYdeHHIX NOBpexAeHHH B Moceqyroulem sMOpHorenese. IlonbiITKa BbIACHHTb 
‘N€Hb H3MCHEHHA PaXHOUYBCTBHTEbHOCTH KaxKOroO H3 Aep Oblla npeANpH- 
a, HCXOAA H3 JaHHbIX O TOM, YTO IPH OOMYYeHHH OHO 3 raMeT BbICOKO!i 
30H (y BbioHa — 20 000 — 40 000 r) qanbuelimee yBenuueHHe Jo3bI He MOxKeT 
KOPHTb THOeb 3apoOmbIeH, pasBHTHe KOTOPbIX B STOM CJIyYae OCYLECTBIIAeTCA 
_cueT BTOpOH, HeoOyyeHHOH rametpl. VU jelicrsuTeibHO, B HallMX OMbITaXx 
€ HeOobuloe OOyYeHHe STO BTOpOl rameTbI pe3KO YBeMHYHBAaIO rHGesb 
ke Ha paHHHX cTaquax. 
1 OCHOBaHHH 3THX JaHHbix 100) 
I MOCTABJICH OMbIT, B KO- 


a 


POM MYKCKan WH xKeH- Q 60 
aA TIOJOBbIe KJIETKH «BbI- 88 
1OUaIHCb» H3 ONbITa mpey- Sk 60 
PHTCJIbHbIM OOlyueHHeM BLS 
(900 r. Tocne coequnenun Sx 4 
KO TraMeTbI CO BTOPbIM,HOp- -¥S& 
\JIbHbIM KOMIMOHEHTOM on- SS 
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ROTBOPeHHA paHouyBcT- 
ITCJIbHOCTb 3HrOTbI onpe- 0 
iAJIaCb OObIUHbIM TIyTeM: 12 80 42.5359 71 68 105 120 158 167155 168 80mun 
DNYYCHHeEM B_ pa3sH4HOe 
OCMA nocme ocemeneHnua Puc. 3. 3aBHcHMocTb BbDKHBaHHA 3aposbilleli OT MOMeHTAa 
o30h B 360 r. V3meneHua oOsyueHna (360 r) Mp npexBapuTebHOM O6s1yyeHHH O;- 
HOH H3 rameT OobuioH o30H (40000 r). @— KouT- 
AAHOYYBCTBHTCbBHOCTH MPH = pony, onsiogoTEopenne HenoBpexkMeHHbIMH rameTamH; 6 — 
"OM MO2%KHO OblWwIO OTHECTH  3MeHeHua UYBCTBHTEJIBHOCTH B X%KCHCKOM Ape, crepMa- 
A cueT HeoOvly4eHHOH raMe- TO3O0HJ MpesBapHTesbHO OO1YYeH; 6 — H3M€HEHHE YYBCT- 
ol, TAK KaK Ha o6s1y4ueHHyt0 BHTCJIBHOCTH B MY2XCKOM AJIpe, AHUWEKJIeTKa NpeBapH- 
TEJIbHO O6s1yyeHa 
AMeTY JONOJHHTebHOe OO0- 
yuenHe (menee | %) ye ‘HE 
OXKeT OKA3aTb Kakoro-HOO BAUAHUA. Ha puc. 3 npezcTaBseHb! pesybTaTbl 
bITa, H3 KOTOPbIX BHAHO, YTO XOTA OO€ KPHBbIe PacnOsarawoTCA HHKE KOHT- 
OJbHOH, XOX HX NOBTOPHeT xoW nocmeqHeH. DTo NoKasbiBaeT, YTO H3MeHEHHE 
ANMOYYBCTBHTeJIbHOCTH MY2KCKOrO H 2KeHCKOFO sAlep MPOHCXOAHT CXOJHbIM 
TeM. 
Llutonorvyeckoe HCCIeOBaHHe ONJOAOTBOPeHHA Y BbIOHA TEXHHYCCKH Kpali- 
© TPYNHO, HO JaHHble OO OTJeNbHbIX CTAMHAX STOFO Mpouecca, W3yYeHHbIX 
». H. Mancypopol, mosBousioT NovlaraTb, YTO 9TOT Mpouecc CylleCTBeEHHO 
€ OTMHYAeTCA OT MOAPOOHO M3y4eHHOTO Tpowecca OMNJOOTBOPeHHA y OCeT- 
joppix (B. H. Kas3aucxui, [. M. Tlepcos)*. Tax, y BbioHa HalifeHa Mera- 
»asa I] yeneHua co3speBaHua y 3peoH sAliueKeTKH, aHadbasa 9TOrO AeJeHHA 
‘epe3 10 MHH. MocJIe oCeMeHeHHA, Ba JeKallHX PAJOM NpOHyKsJeyca yepes 
00 MMH. M KapTHHbl JeeHHA Apa MpH NepBoM jevIeHHu ApoOseHHA Yepes 
50 Muu. Sto no3BoOJIAeT MPH COOTBETCTBYIOULMX TeMMepatypax (12° y BbiOHa 
14—16° y ocerpoBbIx) CpaBHHTb JaHHble MO H3MeHeEHHIO pavOuyBCTBHTEJIb- 
OCTH Y BbIOHa C WHTOJOPHyeCKOH KapTHHOM OMNJOAOTBOPeHHA y OCETPOBBIX. 
‘akoe COMOCTaBJICHHe MOKa3bIBaeT, YTO MepBbIN NMepHoOy paHOUyBCTBUTeJIbHO- 
TH Ha 50—60 muu. HacTymaeT BCKOpe mMocsIe Toro, Kak O6a MpoHyKseyca 
pHOsusuiuch ypyr kK Apyry. Jjamee OHH MpofomKUTebHCe BpeMA JlexKAaT 
'MJIOM, HM 9TO COOTBETCTBYeT NepHOy OTHOCHTeIbHO HeOO/bIUOH payHouyB- 
7BUTeMbHOCTH. Bropoe MoOBbILWeHHe YYBCTBHTeIbHOCTH COBMayaeT C NepBbIM 
ejeHvem ypoOsenua. Ilonyyenuble HaMH B HacTosilee BpeMA aHaJIOrHyHble 


'* ApTop moumb3yeTcaA CJly¥aeM BbIPAsHTb CBOIO HCKPeHHIOIO OaroapHOCTb B. H. Maucy- 
ozo, IT. M. Ilepcopy u B. H. Kasanckomy 34 paspelllenve BOCIO/Ib30BaTbCA MaTepHadlaMH 
X2 paborpl. 
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JIAHHbIe MO paHOUYBCTBHTeJIbHOCTH Mpowecca ONJONOTBOPeHHA Y OCeTPOBBL 
NOATBEpXKawoT ITH WHTOJIOrHYeCKHe COMOCTABJICHHA. 

Sro TOsBOAeT YTBep2xXaTb, YTO, KPOMe MOBbILMeCHHA YYBCTBUTCJIbHOCI 
B SAepHOM Ike, CBASAaHHOrTO C J{evIeHHeM KJICTKH, YYBCTBHTCJIbHOCI 
HOBbIUAeTCA elle OobWIe pH CcOmKeHHH MpoHykKjeycoB (fake TOP 
KOra UX CHAHHe MpOHCXOJUT He cpa3y, KaK Y MopcKoro ena (*), a Yepes 3H 
YHTeAbHbI MepHog Bpemenu). Moxer 6piTb, HaOmogaBureeca I. M. [lepcospi ( 
B ITOT MOMEHT pe3KOe MOBbILCHHE OKPalliMBaeMOCTH MpoHyKsJeycoB 10 PebreHn 
NO3BOIHT CBA8ATb H3MCHCHHe PaRMOUYBCTBHTEJIbHOCTH C MpOWeCccCaMH CHHTEes 
J@30KCHPHOOHYKJICHHOBOH KHCJIOTHI. | 

B HactToaljee BpeMA eCTb TakKXKe OCHOBAHUA UpeplouaratTb, YTO Ha CTE 
uu CONMKeHHA NpOHyKJIeyCOB B HHX IMPpOHCXOAT BbICOKOPaHOuy BCTBHTCHE 
Hbl€ MpOleccbl MOATOTOBKH K THepBOMY JleJeHHIO, aHasornynble mpoase TIC 
CuleYIOWUX JeJIeHui. 

B WesIOM MOXKHO 3aKJIOUMTb, UTO H3MCHEHHe YYBCTBUTeJIbHOCTH K HOHH3E 
pyoueli paquauuu B Mponecce ONMOFOTBOPCHHA HOCHT HeCNeWMPHIHbIM, KOM 
YeCTBeHHbIN XapaKTep, CBA3aHHbIM C OMpeeJIeEHHbIMH AJePHbIMH MpoOleccaMek 
OTH U3MeHeHHA HOCAT CXOJHbI XApAaKTep JIA My2kCKOrO H 2%KencKoro sep. Tes 
CTBHe pajlHaluu Ha Mpowecc OMJIOMOTBOPeHHA He HMeeT, NOBHAMMOMY, TIPHHIWA 
UHaJIbHbIX OTJIMYHM OT JeCHCTBUA PaWallHH Ha MOJIOBbIe KJIETKH, 3a HCKJIOUECHHEl 
JIMUb TOPO, YTO B JaHHOM Culyyae OGYYAaIOTCH OHOBPeCMeHHO 00a Apa MOJOBbL 
KJI€ETOK, IPHYeM HX PaHOUYBCTBHTEIbHOCTh 34KOHOMEPHO MeHHETCA. 


Mucrutyt MOopdouorHi %KHBOTHDIX Ilocrynuao 
um. A. H. Cesepyosa 10 Il 1956 
AxkajlemuH HayK CCCP 


UWHTHPOBAHHAA JIMTEPATYPA 


1A. JI. UWlextman, C6opn. Coser. pentresonorua, Menru3, 1934. *P. S. Hen 
show; Am. J. Roent. Rad., 43, 6, 917 (1940). 3B. H. Kasaucxui, JIL.M. Hy 
Ae ee Tp. JIla6op. ocu. pbi6opon., 1, 111 (1947). 4T. M. Ilepcos, WAH 
beeen (lies) 
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Yuen-Koppecnonyent AH CCCP M. HW. KABAUHHK, T. A. MACTPIOKOBA, 
10. M. MOJIMKAPMIOB, JI. M. TIAAKHH, M. 1. LIABAHOBA, H. M. TAMIMEP x 
JI. ®. E®AMOBA 


®OCSOPOPrAHHYECKHE HMHCEKTHUM]bI 


‘-EKOTOPBIE AHAJIO“PH 0,0-QMITHJI-8-9TH JIMEPKANTOITH JIUTHO®OCMATA 
(M-74), MEHEE TOKCHUHDBIE JIA TENJIOKPOBHbIX 


HeyaByo MbI onyOmHKoBasmu, copmectHo c M. ®. I[ocraxospcxum u E. H.; 
IpyiexkaeBol (1), CHHTe3 H HCCeAOBaHHe HHCCKTUUMAHDIX CBOLCTB 0,0-_uSTHII- 
-9STHJIMep KalrosTusiquTupocpata (M-74) uw HeKOTOpbIxX ero aHasloroB. STH Be- 
(eCTBA OKa3aJIMCb BbICOKOAKTHBHbIMA MHCeKTHUMAaMH WU akapuuujamn, ova- 
a‘OULMMM HM KOHTAKTHbIM H CHCTCMHbIM (BHYTPUPaCTHTebHbIM) JelcTBHeM. 
€,H,O S 

on 

p 


AN 
C3H5O SCH,CH.SC2H; 


danOoulee aKTHBHBIM Cpe HUX Oblwio camo BetmecTBo M-74. Ilo kourakTHomy 
eHCTBHIO Ha MHOrHX OOBeKTAaX OHO TpeBocxoyuso THodoc — (0,0-qusTuA-n- 
iMTpodenustTHodocat); 10 BHYTPUpacTHTeIbHOMY JleHCTBUIO OHO He ycrymano 
epKaliTopocy (cmecu H30MepHbIX 0 ,0-qu9THI-8-sTHIMepKalTOSTHATHOocaTos), 
| B HEKOTOPHIX CJIyuaAtX MpeBOCXOHJO ero. 

MccnegqoBpaHue TOKCHYeCKHX cBolcTB M-74 lo OTHOMICHHIO K TeMJIOKPOBHbIM 
)OKA3aIO, YTO 3TO BEMLECTBO OOJIajlaeT CPaBHHTeJIbHO BbICOKOH TOKCHUHOCTHI, 
WJHakKO HECKOJIbKO MeHDIIIel, YeEM, HallpHMep, H30MepKanTodoc (H30cHCTOKC). 
‘aK, IPH BHYTPHBEHHOM BBeeCHHH KposHKaM LD jo) Aa M-74 paBua 3,0—3,5 mr 
ia 1 kr Beca, a Qua M380cHCTOKCa 2—2,5 mr/EKTr. 

TlosToMy Uesbio HalwuXx JaIbHeHMIHX UCCIeQOBaHHH ABHJICA CHHTe3 TaKUX 
anorop M-74, KoToppie, Oy yd PpaBHbIMH eMy 10 HHCCEKTHUMAHOM AKTHBHOCTH, 
‘KIM Obl MCHE€ TOKCHUHDI JIA TEMJIOKPOBHEIX. 

B murepaType MMeeTCA HECKOJIbKO YKa3aHHlt, YTO IIPOMSBOHbIeC MCTHJIOBbIX 
tbupos THoocdopHoli H WATHOocPopHOH KHCMOT YaCTO ObIBaIOT MeHee TOKCHY- 
|bKIMM JJIS1 TEMJIOKPOBHbIX XKHBOTHBIX, UCM STHJIOBbIC SPHPbI COOTBETCTBYIOMErO 
mpoenua. Tak,  0,0-qumerua-n-HuTpotenutHopocat (MeTadoc) MeHee 
oKcHYeH, vem THOdoc (°*). 

Heyapuo ony6muKosanupiit [Ipaqepom metacuctoxe — 0,0-qumerua-8-sTH1- 
‘epKallTosTHTHOHpocpaT WH efO THOJIbHbIM H30Mep COOTBETCTBEHHO MeHee 
OKCHUHBI, YeM CHCTOKC H u30cHcTOKC (°). HeoOxoqHuMo, BIUPOYeM, OTMETHTb, YTO 
WHCeKTHUMIHaA AKTHBHOCTb M€THJIOBbIX SPHPOB YaCTO OKA3bIBaeTCA HECKOJIb- 
O HWDKe. 

Mp cunresupopasu MeTHJOBbIe aHaorw M-74 —mpousBofuble, cofepxa- 
[Me MeTOKCHJIbHbIe Tpyniibl UpH tocPope HM MeTHJIbHbIe rpyNMbl MPH CyVb- 
HOH cepe, NOyYHB TaKMM OOpa3oM BCe YeTbIPe BOSMOXKHbIC KOMOHHALHH. 


RO S M-74 R=R’=C.H; 
SB7 


i, 


i" M-80 R= C,H,; R’ = CHs 
RO S — CHgCH,2SR’ 


M-81 R= CH,; R’ =(C.H, 


MizSo., Kia RY == GHy 
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a 


Ta6nuua 1 
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1,1699 32,19 32,07|32,29| 6,50 6,47 


Jla60- 
paTopa. 


PopmMywaa 


NoNe 


6,58 |14,80 11,85) 11,96 


45405 
45479 
45580 
45275 


3 
91—92 | 0,003 


155—156 


M-80| (C2H;O)sPSSCH,CH2SCH, 


$5.73 12,40 412,30) 12,58 |38,88 39,141) 39,05 


5,64 13,45 13,46] 13,34 


1,2065 |29,07 29,16/29,25| 6,04 6,11 


(CH0),PSSCH,CH2SC2H; 
M-82| (CH30),PSSCH,CH,SCHg 


M-81 


25,93 25,68] 25,85| 5,65 5,76 
41,1260 137,31 37,2|37,48| 7,30 7,28 | 7,34 |10,67 


1, 2493 


M—71,5| 0,004 


8} 10,75 133,15 33,23) 33,32 


10,6 


2 


M-85 | (C3H;O),PSSCH,CH2SC3H, | 143—144 


STH BeUeCTBa CHHTe3HPyIOTCA JIerkKO ee i 
2Ke MeTOJOM, KOTOPbIH OblI MpHMeHeH HaMH 
quia M-74 (1). WMenHo peaki\eH NATHCepHHCTO- 
ro (poctpopa C STHJIOBbIM HJIH MeTHJIOBbIM CIIHp= 
ToM nosyyaca 0,0-qHanKHAAMTHOpocpaT, Ko- 
TOpblii MepeBOAMICA B HATPHEBY!O COJIb; TMO- 
CICIHAA aIKHJIApOBasach  §-XJIOp9THJIMeTHJI- 
WH 8-XJIOPAHSTHJICYIbPU OM: | 


P,Sip -+ SROH = 4[(RO)2PSSH ++ 2H,S, 


RO S | 
NLA ( 
Pp SE(GIOEK GOERS == | 
Loos | 
RO SNa 
RO S 
= aoa + NaCl. 


VE 
RO SCH2CH2SR’ 


B ra61. 1 mpHBeqeHbl CBOHCTBAa H pe3yJIb- 
TaTbl aHaJIM30B NOJIYYeHHbIX BeulecTB. Kpome 
TOrO, Mbl CHHTC3HPOBaJIH H HCCJIeOBaJIH CBOM- 
cTBa NponvabHoro aHasiora M-74, cogepkalero 
NpoMmvibHyto rpynny np cybPuAHOH cepe. 

B COOTBeTCTBHH C OKHJaeMbIM, BeLIeCTBA, 
coylep2KallWe MeTHJIbHbIe FPyNMbl, OKa3aJIHCb 
HaMHOrO MeHee€ TOKCHYHbBIMH JIA TeMJIOKPOB- 
HbIxX, vem M-74, Kak 93TO BHAHO H3 Tabu. 2. 
Bowee TOKCHYHBIM OKa3aJICA MpOMHJIbHbI 
aHaJior. 

Bemectsa M-80, M-81, M-82, M-85 ucmpiTei- 
BaJIHCb B JlaOOpaTOpHbIX OMbITaX B KayeCcTBe 
HHC€KTHUHOB KOHTAKTHOPO H BHYTPHPacTHTe/b- 
Horo JecTBug.M3yyenne KOHTaKTHOPO JeHCTBHA 
NIPOBOAMJIOCb Ha JIMYHHKAX CTapulero Bo3pacTa 
MYUHHCTbIX YepBelloB (Pseudococcus maritimus 
Ehrh.)Merojom onpbicKHBaHHa H Ha Ks0Nax Bpes- 
HOH yepenamku (Eurygaster integriceps Put.) 
MeTOJOM TlOrpy2XeHHA B paCTBOPbl C 3KCHO3H- 
Wel OceK. TOKCHYHOCTb CoeqHHEHHH ONpeqesA- 
JlaCb NO KOHUCHTPalHaAM JeucTByIollero Hayasa 
PaCTBOPOB, BbI3biBaIOWNMX YD—100% ru6enb Ha- 
C€KOMbIX Ha7CyTKH. PacTBOpbl TOTOBHJIMCb H3 
KOHIUCHTpaToB, CofmepxamHux 30% elicTBy1oulera 
Hayaa wu 70% BCHOMOraTesIbHOrO BeILeCTBAa 
OII-7. 

BuyTpupacTHuTebHoe JelicTBHe coequHeHHit 
W3y4asloCb Ha KJOMaX BPeHOW yepenaluKH Me- 
TOJOM TIpeAnoceBHOK OOpaOoTKu cemaH. Cemena 
APOBOH MUWICHHUbl CMaYHBatHcb 0,6% pacTBOpoM 
COCMHEHHH, 3aTeM MpOCyWMBaIHCb Ha BO3Ayxe 
HW Yepes CYTKH BbICeBaJIMCb B ropwikH. Uepes 
7—10 que nocne o6paOorku ceMAH Ha BCXOJBI 
MIMMCHMIbI MOWCaKUBAIHCb KJIONbI, KOTOPbIe MH- 
TaJIMCb COKaMH pacTeHHuH. Pe3ysbTaTbl oMbita 
YCTaHaBJIMBasIHCb MO CMe€PTHOCTH KJIONOB Ha 


. ¢-€ CyTKM nocme noxcaqku ux Ha pacTeHua. 


oe NaOOPpaTOPHBIX OMbITOB MO KOHTAKTHOMY HM BHYTPUpacTHTebHOMY 
“HCTBHIO CBeJeHbI B TaOs. 3. 

Kpome Toro, Obl NOCTaBseH ONbIT B OpaHkKepelHbIX YCOBHAX M0 H3yYeHHIO 
WYTPHPacTHTeJIbHOrO JeCHCTBUA HEKOTOPHIX H3 YKa3aHHbIX COeAMHeEHUH Ha May- 
tHHOoro Ksema (Tetranychus sp.) Ha qeKopaTHBHbIX pacTeHuax. CoequHeHUA 
-74, M-82 u Mepkantopoc (B KOHWeHTpanHHn 


025% mo AelicTByiolemMy Havauy) NO aKTHBHOCTH TaoOanna 2 
PUCTBHA Ha BPeAMTeNA OKaSaHCb OIM3KHMH MeXxK- = 7] Foxeaanoct 
7 coool. Tak, Ha 15 qeHb yuera nomyyeHo cHH- Berflecrno LDise BAY TDH- 


BeHHO JIA KDpO= 


CHHE UYHCJICHHOCTH KJIella COOTBeTCTBeHHO, Ha AMKOB B Mt/Kr 
9,2; 97,7 u 96,7% oT ucxoqHoro KomHUecTBa. Be- 


ecTso M-80 B He3HayHTesIbHOH CTelMeHM ycrymaso M-74 3—3;5 
DeAbINYIIMM COeCAHHeEHHAM (CHMXKeHHe UdHCJIeH- M-80 9—9,9 
OCTH KJleuja Ha 93,2% B TOT Ke CpOK yueTa). ae Baa 
V3 mpuBeyeHubix JaHHbIX CleqyeT, YTO M0 KOH- M-85 7 
iKTHOMY JeHCTBHIO HavOoee TOKCHYHDIM ObLIO CO- Tuogoc Te 


muHeHHe M-74 wu waumMenee ToKcHyuHpIm M-85. B 

FHOWeHHH YepenawikKH BbICOKHMH HHCeCKTHUMAHbIMH CBOLCTBaMH oOOslalauiH 
akKe coequHeHuaA M-82uM-81. Ilo BHytpupacTuTenbHomy JelicTBuIO HaHOOJIb- 
(eH AKTHBHOCTbIO XapakTepH30Bamucbh M-74, M-82 u M-81, BeurectrBo M-85 u 
3eCb OKa3aIOCb MaJIO TOKCHYUHbIM. 


VAGmn nm As es 
IIpu CONOCTABJIEHHH HHCEKTHUHNAHOU 


agke AKTHBHOCTH BelIeCTB C JaHHbIMH 10 HX 

Kon. pacrsopa (p %),/2-—E= § TOKCHYHOCTH, MOJIYYeHHbIMH B OTHOLIe- 

“raxtuom aehcreut |62 . HMM KPOJIMKOB IP BHYTPHBeHHOM BBe- 

Beulecrso 95—100% rHbexp 2585 WeHHH, OOpaulaerT Ha ceOa BHHMaHHe 
Sas ~g  peskoe pasiune B JelicTBHH MpomHab- 

mydHucrprx | KomoB a5 Sais Horo aHamiora M-74 (BelILeCTBO M-85). 

Bre Pete 628c2m  BTO COeMMHEHHe, He OTMMYAACh cyulecT- 


a, (= el a ees BEHHO MO TOKCHYHOCTH Aa KPOMMKOB OT 
M74 6.005 M-74 u M-80, aBaseTca B TO Ke BpeMaA 


M-80 0,04 ee an BelI€CTBOM C HaHMeHbluIeH HHCeEKTHUM]- 
M-81 0,025 |>0,0005| 82,5 HOM aKTHBHOCTbWO, Tora KaK COeHHe- 
M-82 0,015 |>0,0005| 87,5 waa M-81 u M-82 — HaumeHee ToKcH4- 
ae = ee rae oe HbIe JIA TeMOKPOBHBIX — 110 BHYTPH- 
epKanto- ; : PaCTHTeJIbHOMY J[eHCTBHIO Ha yYepelali- 


(boc _— — 60,0 KY HUayTHHHOro kKslella O1H3KH K M-74. 
Ilo KOHTaKTHOMY J[eHCTBHIO OHH 3aMeT- 
HO ycTynasH M-74 8B OTHOWIeHHH 4depBe- 

(OB H B M@HbIUeH CTeMeHH B OTHOWICHHH Yepe;nlalikH. 

TlouyyeHHble pesysbTaThI CBUAETEICTBYIOT, YTO HEKOTOPbIe MEHEE TOKCHUHBIC 
JIA TeMIOKPOBHbIX aHasorH M-74 B TO Ke BPeMA XAPaKTePH3YIOTCA BbICOKOH 
HHCEKTHIMHOU M AaKAPHUMAHOM AKTHBHOCTbIO, YTO ABACTCA BECbMa CYIICCTBEH- 
HbIM IPH MCHOMb3OBaHHH 3STHX COeAMHEHHH [IA 3allHTbl paCTeHHH OT BpeAHbIX 
DPraHH3MOB. 


VWucruTy?t 93s1eMeHTOOpraHHuecKHX CcoeqHHeHHHt Iloctynu.io 
Akayemuu HaykK CCCP uw 10 III 1956 
Bcecoro3HbId HMHCTHTYT 3amlHTbl pacrenHi BACXHVJI 


UHMTMPOBAHHAH JIMTEPATYPA 
1M. YW. Ka6Gauunuk, T. A. MactpwKosa u gp., JAH, 109, No 4 (1956). 
'G. Schrader, Die Entwicklung neuer Insektizide auf Grundlage von organischen 


Stuor- und Phosphorverbindungen, Weinheim, 1952. # A. Henglein, G. Schra- 
Té@r, Zs. Naturforsch., 106, 12 (1955). 
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H. K. KOUETKOB, H. &. KYYEPOBA, M. A. KAPMEMCKHM x B. M. COJIOBbEB 
CHHTE3 WHKJIOCEPHHA 


(ITpedcmasaexno axademuxom A. H. Hecmesnosoim 9 IIT 1956) 


B nocaequee BpeMA MOABHIHCh CooOmeHHsA (1) O BbIAeIeCHHH AaAHTHOHOTHKA 
MpoyWuHpyeMoro HOBbIM BHJOM Streptomyces. OOnapyxXeHO, YTO HOBbIH aHTH 
6HOTHK, Ha3BaHHblli WHKOcepHHoM (1), okcomuHHOM (7) nH PA-94 (*), o6na 
JlaeT WIMPOKHM aHTHOaKTepHaJIbHbIM CIEKTPOM H BbICOKOM AKTHBHOCTbIO B OT 
HOWeHHH ylerouHoro TyOepkysie3a H HeEKOTOPHIX MAdeKUHH yposmorMyeckor¢ 
Tpakta (4). OqHOBpeMeHHO ObIIO OTYOHKOBaHO KpaTKOe CooOuleHHe, CojepxKa: 
mee CXe€My CHHTe3a IHKIOCepHHa, O€3 YKa3aHHA IKCIMePHMeHTAJbHbIX TOT: 
poOuocten (°). 

B3sB 3a OCHOBY IpeIO%KeHHY!O CXEMY, MbI MOAPOOHO paspabotasH CHHTE: 
ILMKJIOCepHHa, CYU[eECTBeEHHO H3MCHHB ero Ha HECKOJIbKHX CTAaWAX: 


NH, 
va é 
CH,OH — CH — COOH > 


CH, — CHCOOCH(CHs)z, 
NH,0H 


NH.-HCl OCH, O N ae 
Ya ca SN 7 ats a 
Ey Gi-otie CHe concn (Caja é af 
CeH; 
O 
vy, CH, — CHCONHOH 
CHE=I CHG j 
| RS HCI O N - HCl 
SSS O N NHOH aaty SS F£ JHOKCaH 
Se C,H,OH G 
C | 
| (II) Gi 
CoH; 
NHCOC,Hs; 
NHCOC,H, ce 6nd ae 
a Na,CO | i SEX 
——-— > CICH,-CH Ea Chea CH, OH 
S PDS 
CONHOH O 
(III) (IV) 
NH, 
NH, 
u. GHe= ce 
-lgNOGH: = CH= COOCH Hein. Coase l 
CH;0H CHs NH 
(V) So 
O 
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ay TONHOM BOCHPOH3BeACHHH yKa3aHHOro MYTH CHHTe3a WHKJIOCepHHa yxe 
aMOM Havai@ BOSHHKJIM 3HaYMTeJIbHbIe TDyAHOCTH, Tak Kak 2-beHHu-4-Kap6o- 
vokcH-A?-OKCa30JIHH, ABJIAIOUHHCA OCHOBHBIM HCXOJHbIM IpORYKTOM, MoJy- 
‘TCH H3 XJIOprHpaTa MeTHOBoro adupa d,l-cepHuHa 4 6eH3HMHHOSTUMOBOrO 
}ipa C HH3KHM BbIxojjoM. [lostomy B KayecTBe HCXOJHOFO BeIIeCTBA MBI HCHOWIb- 
saJIM HSOMPOMHOBLIH aipup 2-penus-4-KapOoKxcu-A*-oKxcasomuna (4), BEIXOL 
SOporo MIpH KOHAeHCalMH XJIOprHApaTa H30NponHOBOrO apupa cepuHa Cc GeH- 
\MHHOSTHJIOBbIM SSupoM JocTuraer 80—82% (8). 
[Ip nonyyenuu ruypoKcamosol KucuoTHI (II) 43 acbupa (I) oOpr4HBIM MeTO- 
M, T. €. B3aHMOJCHCTBHEM COJIAHOKMCIOrO THAPOKCHJaMHHa B IIpHCyTCTBHH 
Koroita HaTpua (II), nomyyaetcsa c ymepeHHbim BbIxoyoM (40—50%). 3xa- 
CIbHO JIYULIHE Pe3yJbTATbI NOMYUaIoTcA MPH HCHOMb30BaHHM KPHCTaMYe- 
ro OCHOBaHHA THApoKcHamuHa. Mb! mpoBousH CHHTe3s 9THM CHOCO6OM HU 
nyunn (II) c BErxogom Gomee 80%. 
 OrsercTBeHHOH onepaliveH B CHHTe3e OKa3aJICA Mepexo OT rHpOKCaMOBOli 
2morb (II) kK raypokcamoBolt KucoTe H-OeH30H-8-xopamanuua (III). 
Oka3ayocb, 4¥TO yclleX MOCTHraeTCA JIMUIb NpH ynoTpeOmennu cTporo 9K- 
@aJIGHTHOrO KOJIMYeECTBA XJIOPHCTOrO BO,Opoa B WHoKcaHe. M36piToK xXsOpH- 
ro BOMOpOa BefeT K CHJIbHOMy OcMouIeHHtO, H (II) nomyyaerca c HHYTOXKHbIM 
XONOM;, HalIpOTHB, HeJOCTaTOYHOe KOJIHYeCTBO XJOpHucTOrO BOOpoya Maer 
*/7HHO pa3jesumMyto cMecb (II) u (III). 
| Mbi IpeqnosoxKuH, To mpeppameune (II) B (III) uger vepes npomexyrou- 
}2 o0pas0BaHue XJIOprHApata, KOTOPbIM Jasee NOABepraeTcA TePpMHYeECKON H30- 
on3auHH (cp. (’)). eltcrsurenbHo, np B3aHMMojJelicrBun (I]) co cnupToBbIM 
TBOPOM XJIOPHCTOrO BOOposa Ha XOJOLY C KOJIMYCCTBEHHBIM BbIXOJIOM OOpa- 
TCA XJIOPruypaT, KOTOPbIM pH HarpeBaHHH B CYXOM J[MOKCaHe H30MepH3yerT- 
B rHpOKCaMOBy!l0 KHCOTY SeH30HIxXTOpanaHHHa (III). Heo6xoyumo, 4urobpi 
Sopruypar (II) 6p nepex mpoBeyeHveM H30MepH3allHH TULATeIbHO OCBOOO*K eH 
\ceOB XOpucToro BoZopoga. Burxoy (II1) qocruraer mpu stom 80—85%, ui 
HMeCHEHHOe HAMM BUJOW3MeHeHHe STOH CTaHH HMeeT CYMIeCTBeHHOe 3HayeHHe. 
‘KIM3al4aA PH PpOKCaMoBoH KUcOTHI (111) Mower HATH B AByX HallpaBJIeHHAX, 
HBOJAMWUX K 4-GeH3amuyousoKca3o1HNgoHy (IV) uw OCOpaTHO K rHApoKcamo- 
4 KucsoTe (II). 
CH, — CHCONHOH 


aN O 
EI IENN TA 
NHCOC,H; A Ce ti) 
; Li 
CICH, — CH—CONHOH CAN 
NHCOC,H; 
DS er 
(II!) CH, — C — OH 
| | 
CH N (IV) 
Some 
O 


| [Ipespameune (III) 8 (IV) npu o6padorke | # pacTBOpoM efKoro Kad, kak 
> YKa3aHO B COOOIIEHHH O CHHTe3e WHKsIOcepHHa (°), He WaeT YOBJIETBOPHTEeJIb- 
X pesyabTaTos. B stom cJlyyae Bcera MpedmyllecTBeHHO oOpasyeTcsi 
poKcaMoBasa KucuoTa (II) (60%), B TO BpeMA Kak 2KeaeMbIM NPOyKT 
akuuu (IV) o6pasyetca c BbIXOqoM BCero 20%. ; 

| Ucnonp3ya B KayecTBe WUKIM3yIoWlero cpeycTBa 20 % BOJLHbIH pacTBOP COI, 
aOCb JOCTHUb HY2XKHOTO HallpaBeHHA peak UH MOYYHTb Oe€H3O0HJIbHOe 
O43BOJHOe Cc BbIXOOM 70%. B HalijeHHbIX HAMM YCJIOBHAX MapadebHO UCT 
9a30BaHHe HeKoTOpbIx KOuMuecTB (II), 4ro, OfHakO, He MelllaeT BBbIZeJIe- 
; (IV) B uncrom cocrosnum. Ben3ovibHoe npousBogHoe ([V) mp o6pa- 
Ke pacTBOPpOM XJIOpHcToro BOMOpOa B AOCOJOTHOM MeTaHOe HaeT AUXJOP- 
(pat Mpov3Bo,Horo-0-aMMHOOKCHa/aHHHa, KOTOPbIM IIpH o6paboTKe |1x# 
MPTOBOH We04bIO MpeBpalllaeTcH B PalleMHYCCKHH IMKOCepHH. 
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IKcNepHMeHTAaAIbHAA GaCTb 


2-penuu-4KapOorugpokcamugo-A*oKca3z0NU H. K pa 
TBopy 481. 2-enus-4-KapOonsonponoKcu- A®-oxcasomuHa B 140 Mu aOcouIi0! 
Horo cnupta mpHOaBusatioT 11 r KpucTrammMyeCKOrO OCHOBaHMA PHAPOKCHAMAH 
PeakUHOHHYy10 CMeCb MepeMeWIHBalOT JO PaCTBOPeHHA YTHAPOKCHIaMuHa HM ME 
epeMeWIHBaHHH HM OXMAKACHHH MeAHOH BOOM MpHOaBAAIOT NO KallAM pai 
TBOp alKOroata HaTpusa (4,8 r HaTpHaA B75 Mi aOcomoTHOrO cnupta). Ilo oKol 
YaHHH BBCCHHA AaIKOPOATAa PeaKIMMOHHY!IO CM€Cb TePpeMeLIHBaloT MPH KOMHA' 
Holi Temnepatype 15—20 muH., a 3aTeM MPH OxaKeHHH HeliTpanusyroT 10% C 
AHO KHCHOTOH BO HelitpatbHoH peakuuH no OpomTuMou-Oay. BpmaBur 
ocalOK OT(HJIbTPOBbIBaIOT, TPOMbIBaIOT BOOM, CUMPTOM, SPupoM H CyuMaT FE 
Bosayxe. Bpixoy 2-enua-4-KapOorugzpokcamujo-A?-oKcasonuHna 38,0 r (92% 
T. mt. 172—174°. Tlocae nepekpHcTalJIM3alHl U3 BObI BEW[ECTBO NIaBHTCA Nf 
175—177°. 

Hafineno %: C 58,84; H 5,06; N 13,40; 13,34 
Cy Hy,O3Ne. Brruncneno %: C 58,20; H 4,88; N 13,60 


2-cbenus-4-kapOornypoKcamuyo-A?-oKca3o0IHH — Oel0e KPHCTasIMYeCKoe B 
IeCTBO, aeT BHLIHEBYy!0 OKpacky C BOAHbIM pacTBopoM FeCls. I]oxo pacrBop 
MO B OObIUHbIX OpraHHyeCKHX pacTBOpHTesAX. KpHcTau3yeTca U3 WHOKCaH 
BOJbl H BOAHOrO cmupTa. 

XnoprugparT 2-peuuun-4-KapOoruApoKkcamuy o-A*-oKe 
30muuHa. K cycnensuu 10r 2-penun-4-Kap6orugqpokcamugo-A?-oKca30VHl 
B 20—30 ma aOcostoTHOrO CHUpTa NpHOaBJIAIOT IPH NepeMelIMBaHHH H OxNaxKy 
Huu 10 ma 25% cnuproBoro pacTBopa XJOpHCToroO BOAOpoya; HacTynaeT MOMe 
TaJIbHOe PacTBOpeHnHe BelllecTBa C MocseAyIouleH KPHCTaNMM3alHen XNOpruAp 
Ta 2-euui-4-KapOornypokcamuyo-A?-okca3ouIdHa, KOTOPbIH OTPUJIbTPOBbIBAalO 
IIPOMbIBaIOT aOCOJIIOTHbIM CIHpToM, adpupom. T. na. 114—116°. Baixog Konn4 
CTBEHHbIH. 


Hatizeno %: Cl 14,61; 14,54 
Cy oHyyN2O3Cl. Boruucreno %: Cl 14,64 


d, l-c-Beu3aMUJo- B-xNTOpNpPpONHOHTHUAPOKCaAMOBA 
Kuc HOTA (III). 5,0r xnopruypata 2-cbeHun-4-KapOoruzpokcamuyo-A?-oxKe 
30IMHa CycneHqupyroT B 15—20 ma aOcouoTHOrO AHOKCaHa HW Np MepeMmeluB 
HMM HarpeBatoT JO pacrBopenua. Topaun pacTBop (busIbTpyioT, OXslaxK]atw 
BbINaBLUHH OCaqOK OTPHJIbTPOBbIBaIOT, TIPOMbIBaIOT HeOOJIbIIHM KOJIHUeCTB 
cmupta, satem sdpupa. Bpixoy d, /-«-6eH3amujo-8-xopmponvoHOruypoKcaM 
BoH KucnoTHI 4,2 r (84%), T. nm. 147—149°. Tlocne nepexpucranmu3anHu 
CMeCH CIIMpTa c 9THaweTaTom T. m1. 153—155°. 


Hatizeno %: C 49,25; 49,50; H 4,65; 4,68; N 141,44; 11,16; 
Cl 14,20; 12% 
Cy9Hi,03NeCl. Beruncneno %: C 49,40; lal Ao N 11,54; Cl 14,61 


BecipeTHoe KPHCTaJJIMYeCKOe BeLECTBO, OTHOCHTeIbHO c1a60 pacTBopHt 
B OObIUHbIX OPraHHyeCKHX PaCTBOPHTeIAX V BOIe. 

dl-4-Beu3aMuqOH30KCaA30N0HZO0H-B (IV). 14,8 rd, l-«-6er 
aMHJO-3-XJIOPMIPONHOHTHAPOKCaMOBOl KHCJIOTbI PaCTBOPAIOT MIpH HarpeBaH 
B 40 mi 20% Boguoro pacTBopa cogbl. PeakitMOHHYyl0 CMecb KunATAT 1—2 mn 
3aTeM OXNaKaoT H HelTpanusyiot 20% yxkcycHoH KucMOTOM Yo HeliTpas 
HOH peaKUMH 10 OpomTumon-6usy. Bemapwiuli ocaqoK (11) orbunpTpoBbiBak 
Bec 2,2 r (17,6%), T. na. 168—172°. CmewanHas npo6a c 3aBeOMbM oOpasit 
2-eHuskapOornApoKkcamnyo-A?-oKca30mHHa He Jaer jenpeccuu, T. ma. 169 
171°. Bemecrso aeT BHIUHeBy!Io OKpacky ¢ BOHIM pacTBopom FeCls u a 
oOpa6oTKe paCTBOpOM XJIOpHcTOrO BOAOposa B MeTaHoue TlepeXOUT B XJIOpri 
parc T. ma. 110—112°. Cmemiannaa npo6a c 3aBeqoMbM O6pa3lloMm XJOPruypé 
(11) Henpeccuu He Jaer. PunbTpat NoAKUCAAIOT pasOaBNeHHO! yYKCYCHOH KHCJION 
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KSCIOH PeakUMH 10 OpomMTumou-Oaay. Bemapuuii ocayok (IV) orpusabtpo- 
pBaloT M CyllaT B BakYYM-SKCHKaTope Hag P,O;. Bprxog d,l-4-6en3amujo-3- 
okcasomuyona 10,0 r, 7. na. 155—157°. Mocae nepexpucrannusauun 13 BOJIbI 
myyeHo 8,8 r (70%) BemecrBa c T. na. 164—166°. 


Haltizeno %: Dif file Si Sale 39. 4 O1- N 5 ee 
Cj9H1,03Ne. Bernese We © sen: ical Hee die: 13,58 oe 
BecuperHoe KpHCTasImMyeCcKoe BeLIeCTBO, MIOXO PacTBOpHMoe B OOBIYHBIX 
TaHHYCCKHX PaCTBOPHTeNAX; He JaeT OKPACKH C BOAHIM pacTBOPpOM XsAOpHOrO 
esa. 

pAUXMOpruaApatr MeTHAOBOrO ahupa dl-f-amuno- 
<cHamauuuna (V). K 4,0 r_ d,l-4-Gen3amuqon30Kca30m“JoHa-3 IIpH- 
saroT 30 Mi 35% pacrBopa xsOpHcToro Bo,Opoya B MeTaHose. PeaKtMoH- 
30 MaCCy HarpeRaior Ha BOAAHOH OaHe 1,5—2 yaca, (buIbTpyiwrT u K PusmTpa- 
MpHOaBiaAoT spup. Bemasuee Maco upH pacTupanuu c adupom 3aKPH- 
AM30BbIBaeTcA. [lotyyeHHbiit OCaOK KPHCTAaIM3yIOT M3 aOcOuOTHOTO CHp- 
. Bbixoq AUXNOprHypata MeTHsOBoro adupa d,/ -8-amuHookcnanaHHHa 2,8 7 
2%), T. ti. 146—148°. 


Hatfeno %: C 22,53; 22,56; H 5, 
H 


Se By chlo XG) REI Bis} .719) 
CyHy203NeCly.  Buraucneno %: C 23,20; 5,8 


8: 
5t Cl 34,24 
\d,l-4-AMuHON30KCaA30MHQ0H-3 (pauemaT unkKsocepuHa). 0,3 r 
xmoprugpata (V) npHOaBasiot kK 4,1 ma cnuprosoro pacrBopa KOH (cogep- 
it 0,036 r KOH B 1 Ma), BbmaBWIMi XJOpHCTHIH KamHH ObicTpo OT*PUJIbTPOBBI- 
‘OT, CHHPTOBOH pacTBOp yiapuBalwoT B BakyyMe ByBoe, OOaBAIOT 1—2 Ma 
Mpa, BbINAaBLIee BeMCCTBO OTPHJIbTPOBbIBAIOT, Me€PEKPHCTAJIM3O0BbIBaIOT 13 
Horo cmupta. Barxog 0,1 r (66%), T. mu. 132—134° (c pa3moxweHHem). 


Flanreno 0% Gasoe027 130,00; HG 09, 99IN 27 04-227 157 
C3H,O2Ne. BpraucneHo %: C 35,29; lial OP N 27,49 


BecupeTHoe KpHCTaJJIMYeCKOe BeIICCTBO, JIETKO PaCTBOPHMO B BOjle, TPYAHO 
ppraHuyeckux pactBopuTemax. M3 BoHoro CHHpTa KPHCTaJJIH3yeTCA B Be 
CUBeTHbIX HYJ. 


ViucrutyT dapmMakoJorHH Tlocrynu.io 
H 9KCIMepHMeHTAJIbHOH XHMHOTepanHH 29 II 1956 
H XHMHOMpOHaKTHKH 
AxkaylemMHH MeHIMHCKHX HayK CCCP 
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XHMH§ 


JI. C. MAJIATHUK u A. HW. JIAHJAY 


O CIPYKTYPE JIMATPAMM PABHOBECHS MHOrOKOMMOHEHTHDID 
FETEPOrFEHHbIX CHCTEM 


(IIpedcmasaeno axademukou H. H. Yepuacevim 22 III 1956) 


Jlaa JaibHeliero pasBuTHA TONONOrHyecKOroO aHasH3a WHarpaMM PaBHOBe 
CHA MHOFOKOMMOHEHTHBIX PeETePOreHHbIX CHCTeEM, HavaJIO KOTOPOMY ObIIO MOJO 
»*eHO Tpygqamu H. C. Kypuakosza (1), u uccneqoBaHuA OOMeH TOMOMOrHYeCKO! 
CTPYKTYPbI yKa3aHHbIX [HarpaMM MOXeT ObITb IPHMeHeEHO TIpaBUIO O CONpHKa 
CalOllHXca OOacTAX pasyeneHua (7, *)*: 


Rv Dae aii y (1 


rye R — pasmepxoctb JP (gma J[P n-kommoneuTHbIxX cuctem R =n + 1); Ry= 
pasMepHOCTb rpaHilbl MExKy AByMa coceyHumu OP; D” u D* — coorsercTBeH 
HO, 4MCO tas HCUeSHYBIIHX UH YHCNO (a3 3aHOBO BOSHHKIUMX pH nepexog 
(bHrypaTHBHOH TOUKH Yepes AaHHylo rpaHully 43 ofHOK OP B Apyryv. IIpu npu 
meHeHuH IICOP u JIP HeoOxoquMo pesBapHTeJIbHO YCTPpaHUTb BbIPOKeHH 
cooTBetcTByroulux OP (?). 

Kangana JIP npegctapiser co6oh R-mMepHyto CeTb, COCTaBJIEHHY!0 H3 rpaHH 
(HEKOTOpbIX THMepnoBepxHocteH B R-mMepHom mpoctTpaHctBe JIP) mexyy OF 
R-MepHbIMH AYCHKaMH STOH ceTH sABsAIoTCA OP. MakcuMasibHad pa3MepHOcT 
rpaHulbl Mexyy WBymMa OP pasua, ouvepuyuo, R — |. Ilepecekaacb Mexyy cc 
6on, R— 1-mepHbie runepnoBepxHoctu JIP o6pa3yioT pay y310B**— reome 
TPHYeCCKHX SJIEMCHTOB MCHbINMX PasMepHocTeH: oT R —2 jo Hyna (TOUKE 
BKJIOYWHTEJIbHO, KOTOPble TakxKe cyxKat B JP rpaHHiaMu Mexjly COOTBeETCTBYK 
mumu OP. Metox uccieqoBaHHa ToMOorMyeckoro cTpoeHua JIP mpH momoml 
IICOP 3aksuouaeTca B TOM, UTO HaMH OyJeT BbIABIeHa Takad CTpyKTypa yKé 
3aHHOH BbIUe R-mepHol cer JIP u Takoe pasmMemeHne chaz 10 OP, koTopple yA 
BuleTBopsioT LTICOP. 

PaccMoTpHM, [pevkyle BCero, OKPeCTHOCTbh HyJIb-MepHoro y3via (TOuKH) 
R-mepHor cetu J[P. Herpyquo yOequrpes, yToO cTpyKTypa OKpecTHOCTH aHHC 
TOUKH JOJDKHA ObITb TOMOJIOTHYCCKH 9KBUBaeHTHa R nepeceKalOUlMMCaA MEX 
codon RK — |-mepHbim runeprmockoctaM. JlelicTBHuTeIbHO, JIMIb B Cyuae YK 
3aHHOH TONOJIOPHYECKOH CTPYKTYPbI MbI MOXKEM PaclipesesuT (asbi WO rpaHHuy 
IMHM Yepes JanHy1o TOUKy OP Takum oOpa3om, YTOObI 9TO pasMelleHHe (a3 yA 
BueTBopsxs0 IICOP. Orcioza erko onpeenuTb YHCMO TEOMeTPHYeCKHX 3JIeMeHTC 
PpasJIMYHbIX Pa3MePHOCTeH, HCXOAAMMX HU3 yKa3aHHOH TOUKH, a TakxKe Hall’ 
nupaBuio rpynmuposKku das (IIT®), Koropomy noyunusercs pasmemenne 
10 OP. OfHako MOX*KHO TOTYAC Xe OOOSMMTH MOJYYCHHIe PesyJbTAaTbI Ha CuTyué 
m-mepHoro y3ia J[P. Js sroro 3ametum, uto IICOP (1) pacnpocrpausercs 1 
TobKO Ha JP, HOW Ha peryapHble (Heysnospie (%)) ceyvenua JIP. B nocneqne 
caryuae R B dopmyue (1) paBuo pasmMepHocru peryaapHoro ceyenua JP nu oran 


* B MasbHenieM Mb OyeM MpuMeHsATL cuexyrouLHe coKpaujenua: JIP — J\HarpamMa pé 
HoBecua, OP — o6sactb paszenenus, TICOP — npasuao o CONPHKAaCalonlnxcaA OONACTAX pé 
qenenua, I]T® — mpaBuio rpynnupoBKH (pas. 

** B oOulem Cu1yyae Mbl Ha3bIBaeM Y3JIOM MepeceyeHHe HeKOTOpOrO UNCIA rHileploBep XHocTe 
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» dr n + 1. O6pasyem R — m#-Mephoe peryaapHoe ceyenue JIP, B KOoTOpOM 
€ Me€pBOHavaJIbHOrO m-mMepHoro y3aa JP OyyeT aBAATbCA TOUKOH. Tak Kak 
ast aHHoro ceyenua J[P nonpexHemy uMmeer mecro IICOP (1), To oKpecrHocTh 
(OMAHYTOH TOUKM, COraCHO BbIIMeCKasaHHOMy, JOu2KHa TpecTaBATb coGoli 
iPypy, TONOJIOTHYeCKH SKBUBANEHTHYIO R — m mepecekaioumumca R — m — |- 
>PHbIM THMepmIOCKOCTAM. 

IIpH o6patHom nepexoge ot R—m-MepHoro peryaapHoro ceyeHHs K 
'-MepHol J[P Bce reomeTpHyeckue 2JIeMeHTbI yKa3aHHoll (urypbl upHoOperaror 
DMOJIHHTeIbHBI€ M H3MepeHHH: WeHTpasbHad TOUKAa (burypbl MpeBpawlaercs 
a0Ba B m-MepHBIM ysen JIP; muHMH, HCXOAUIHe H3 WeHTpasIbHOM TOUKH, Tpe- 
OallajoTcA B m-+-1-mMepHble rumepmoBepXHocTH UT. J...; R — m-mepHpbie OP 
‘aHOBATCA R-MepHbIMH. TaKHM O6pa3oM MbI IPHXOMM K TOMY pe3ysIbTAaTY, YTO 
KPe€CTHOCTbh m-MepHoro y3sla B R-mepHonw JIP TononoruyecKH SKBHBaJIeEHTHAa 
— m fepecekarlouluMcaA Mexy coboh R — |-mepHbim rHnlepnoBepXHoOcTsM, 
COOTBETCTBHH C 3THM HMeeT MeECTO CyIeAyIoulan cbopMyua: 


Ne? C0 Me REM, mi R, (2) 


: i—m » : 

l¢ Crem — uncO coueraHul v3 R—m no i—m, a X; mpeycrapaner co= 
DK YHCIO 3JIEMeHTOB {-rO H38MepeHHA, HCXOAULHX H3 paccMaTpHBaemoro 
amu m-mepHoro y3uia JP. [na i=m wmeem, corsacHo dopmyse (2), 


i Yt 


m= 1, 4TO HM COOTBETCTBYeT WeHTpasIbHOMY Mm-MepHOMy y3uJly aHHO (bu- 
Db; Quid i = R umeem Xp ee yTO jlaeT unCO R-MepHbIxX 3JIeMeHTOB 
paccMaTpHBaemon (burype, T. e. unc0 OP, rpaHwualiHx TonapHo Mexyy 
000M Yepes yKa3aHHbIt m-MepHbIH y3eu. 

TakHM OOpa30M MbI MOXKeM Y3HaTb, CKOJIbKO COOTBeETCTBYe€T KaxKOH U3 
rux OP reometpHueckHX 3JICMeHTOB pa3JIHUHbIX pa3MepHocTel. OueBu Ho, 


me Oe = Ren ee eR, (3) 


qe uj’ uucIO i-MepHbIX 9JIEMeHTOB, MpuHajvieKaulHx ofHoli OP B pacemat- 
MBaemMou (purype. 

[loyqo6Hpm »%xe OCOpasoM oOG6oOmlaeTcH Ha csyYal m-MepHoro y3sa JP 
paBuao rpymunuposkn das (IIT) no OP, rpannuantHum Mexyy cooon yepes 
VJIb-MepHbIM y3em (uepes TouKy). Jlua m-mepHoro y3ma IIT@® umeer cue- 
yIOMHH XapakTep. 

TIpexye pcero, cpequ OP, rpaHmuamlHx Mexyy coOoH yepe3 jaHHblli 
'-MepHbrit y3er J[P, umeetca Crm = 1—oguna OP c MHHMMaJbHbIM KOsH- 
ecTBOM (a3 (Hampumep, A (has). Wasp, Bxo_AuyHe B cocTaB 93TOH OP 
MampHMep (pa3bl: &, %, ... , %), BXOJAT MW B COCTaB BCeX J[PyrHX ykKa- 


—m 


R 
AHHBIx OP. Cpequ stHx OP umeerca Takxe CrR—m = 1— oqua OP c Han6oump- 
(MM KOJIMYeCTBOM (a3, paBHbIM A+ R—m (Bee COocTaB BXOAAT (asbl: 
Wes, Oy Oty, +.» » M+rR=m)- B cocTaB ocrambHEx OP. BksmOUaloTCA 


Ka3aHHble (pa3bl %1, &, ... , % (COuUeTAHHe 3THX (a3: a, + M+... + % 
bl HA3O0BEM AJ[POM JIA paccMaTpHBaeMbIxX OP) H, KpoMe ‘Toro,’ pa3JHUHbIe 
PGS (aS. Oj11y Oy4o) s-. - CtR-m DO R—m—l, no Divas? 

—m—1 __ 


T. J{. QO coveraHHit 0 OAHO! pase BKNOUNTeJbHO. T. e. uMeeTCA Cron = 
=R—m OP c cocraBaMy, NpescTaBJIAIOWLHMH COOOM yKasaHHoe Apo MVOC 
wsavunbie covetaHua u3 R—m (a3 O41, %+2, --- » Sat+R—-m U0 R—m—lI 
ase; umeetca Cp_™ * OP c cocraBaMu, mpeycTaBsAtouluMn coOoli yKa3aH- 
De AjlpO OC pa3ssIHUHbIe COYeTAHHA U3 CaS Gasa, X42, +--+ » Sa+R—m MO 
*.—_m—2 (paspl, HT. J...; uMeeTca Crm OP c coctTaBamu, mpeycraBAto- 
WWMu coOol ykKa3saHHoe spo msioc pa3smHMuHbIe coueTaHHA U3 a3 % 41, 
4a, --. , S%+r—-m WO [Be (pasbl; HMeeTCH, HaKOHell, Cye_m=R—m OP c 
W7TAaBaMH, IPeCTABJAIOMLMMH COOOM yKa3aHHOe Apo MOC pasJIMYHbIe CO- 
BTAHNA U3 (Pas % 41, S49, .-- » Ca4R—-m MO OMHOM WS STHX das. Tlounoe 
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yncio Bcex 93THX OP, rpaHHyallhMX MeK/ly oes Bua e ynOMaHy aa 
m-mepubilt ysen JIP, paso Ckh_m + Crem +... + Crom + CRim= 2°" = 
= XR B COOTBETCTBHH Cc topmyvion (2). 

Tloy4eHHble BILE pesybTaTbl, OTOOparxkaiouwe crpykTypy R-MepHbIX 
TIP u TIP®, pacnpocrpanswores nu na curyuali R-mMepubix peryJApHbix (Heys: 
oBbIx) ceueHHit JIP, a KOTOpbIX, KaK YKA3bIBaJIOCb BbIIMe, TAaKAKe HMCET 
mecro (popMyvia (1). : 

J\aa yeyMepHpix JIP u jpyMepHplx perysapHbix (Hey3JIOBbIX) CeyeHHE 
IP (R = 2) u3noxeHHble BpIIe OOMHe MOJOKXeHHA MPHBOAT K CJIELYIOULAM 
pesybTaram. Uepe3 ofHy MHHIO (m= 1) ory 
/ rpaHwuvTp suub 2°—" = 2? Be OP (cM 
puc. la), cocTaBbl KOTOpbIxX (HaMpHMep « + % + ... 
Gr..40, nT 7 +a, H a fa +... + 0 + % 41 OTMMUAIOTCH 

4*7 He 6omee YeM Ha OmHy cba3sy. Oyna u3 aTHx OF 
ya (Ch_m = C)=1) o6naqaer, TakuM oO6pa3oM, MH: 


HUMAJIbHbIM UHCIOM (pag —A, Jipyrad U3 9TH 


myx OP (Co eC 21 CG =n 
ylaeT MAKCHM@JIbHBIM UMCJIOM ()a3, PaBHbIM A + 
7 +R—m=}+4+1. Uepe3s ogny tTouxy (m=O 
B ByMepHpIx JIP Huan JByMepHbIxX peryJAPHbIX 
Gt. ++, U4 oe Har ceyvenuax J[P MoryT rpaHHyuHTb NomapHo Merxkly 
coéolt muub 2°—” = 2?— uerpipe OP (cm. puc. 16), 
PasmenleHve (ha3 10 yKa3aHHbIM OP mnponcxoyMi 
B coorBercrBuH c IIT® cueqyrouyuM oOpa3omM. 
/ Vmeetca ona (Chm = C2=1) OP c muunmanb- 
yet HbIM UHCIOM (thas (HalipHMep A (has: a), &%, ... , %), 
Cocrap 3sToH OP cayxuT ApOM JIA BCeX J pyrHx 
OP yaHuHoi cpuryppt(puc. 16). Umeerca Takxe ona (Chom = C2=1) OP 
MaKCHMQJIbHbIM UHCIOM (pa3, paBHbIM h-+ R—m+=i-+2 (Hanpumep ca3b 
Oi, -++'5 %) 4a» C4). Hakone, uMeerca ype (Ckh_m = Chom ' =C} =Q) 
OP c cocrapamu (@,+...+% +04, Ha+...+a,+% 4.), mpegcTaB: 
JHIOMLMMU COOOH yKa3aHHOe APO WOC pasJIMUHbIe Co“eTAHHA U3 jIByX cpaé 
41 HW +2 MO OmHoH case. U3 paccmorpenua puc. 16 nerko y6equTbCRA, 
UTO OKPeCTHOCTb HYJIb-MepHoro y3vla (TOUKH) B YAByMepHokh J[P usu B ABy- 
MepHOM perysispHom ceyenuu J[P TronomorMueckH 9KBHBaJIeHTHA JIByM(R = 2) 
MepeceKalolluMcsl MerxKLy CoOoH OHOMepHbIM (R—I1 = 1) npsampm, T. e. HE 
KaxKOrO Takoro y3uJla HCXOAMT NO yeTbIpe JWMHHH. TakiM O6pa30M, j{ByMep- 
Hada JIP unm yByMepHoe perysaApHoe ceyenue J[P npegcrapiaer co6ol FE 
TONOJOPHYECKOM OTHOWeCHHH JByMepHy!o CeTb, H3 KaxKOrO HyJIb-MepHOre 
y3ula KOTOpbIM HUCXOAHT MO yYeTbIPe JHHHH*. 

Cayyai tpexmepnpix J[P uM TpexMepHbIX peryApHbIX (Hey3OBBIX 
ceyenuit J[P (R= 3) Mbl paccMorTpuM Ha ¥YacTHOM TIpHMepe .pery.sapHorc 
uzo0apuueckoro (P = const) cevenua J[P TtpexKomnmoneHTHoli cucrembI c po 
cTOH 9BTEKTHKOH NpH NOHOH pacTBopuMocTH KOomnoHeHToB A, Bu C 1 
*KHJKOM COCTOAHHH UW MOJIHOH WX HepaCTBOPHMOCTH B TBeEpJOM COCTOAHHH 
Uepe3 ofHy 2BTeKTHYeCKy!I0 TOUKy (m=O) rpanHMyaT nonapHo MexKILY Cod6ol 
gk—-™ — 9° pocemp OP. W3 nux umeercs ogna (CkR-m=C3=1) OP cw 
HUMaJIbHbIM YHCOM (a3, paBHbIM equHue (A = 1) — sto OP xngKoli dase L 
KOTOPaA CJLYHKUT AXPOM It OcTaIbHbIX cemH OP. Vmeerca ogua (CRo% = 


=C= 1) OP c MakcuMasbHbIM unCIOM (a3, paBHbM 2+ R—me= 
=h-+3= 4, — 970 3BTextTwueckan OP c cocrasom L + A+B +C. Vimerore: 


Tpu (Cem = C3;=3) OP nepsuunoli KPHCTaNM3alHuN Cc cocrapamMu L + A 


* Hanomuum, 4To AIA BbIABJICHHA YKa3aHHOM CTPpyKTYpbl AByMepHbIx JIP nan AByMep. 
HbIX PeryJiApHbIx ceyennaM JLP HeoOxo,HMo mpexBaputebHO ycTpanuTb BbIPOXK eCHHeE COOT 
BeTcTByoulux OP (°), | 
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1H H3 Tpex thas A, B u C no ono dbase. Vmeerca, nakoneu, Tpu 
ee a C2 = 3) OP BropvuHon kpucrasamsaunn c cocrasamu L + A+ B, 
+A+CuLl+B+C, npegcrapnatomnmn co6oli sypo L numoc pa3Munbie 
oyeTaHua us as A, Bu C no ype daspt. Herpyyquo y6equTees TakxKe, TO 
KP€CTHOCTb 9BTEKTHYECKOH TOUKH TONOJIOFHYeCKH SKBUBaJIeHTHAa TpeM (R = 3) 
ppeceKalolluMca Mexyy coOok JByMepHbiMm (R—1 = 2) maocKkocram. 


Tak¥M Ke 00pasoM MOryT ObITb paCCMOTPeHbI H OMMCAaHbI JHOObIe CHCTEMBI C 
OOH3BOJIbHbIM UHCJIOM KOMIIOHEHTOB. 


XapbKOBCKHH TocyapcTBeHHbIM YHHBepcuTer Tlocrynuso 
um. A, M. Toppxoro 7 III 1956 


IMTHPOBAHHAA JIMTEPATYPA 
1H. C. Kypuaxkos, Beesenne B dusnko-xumuueckHii anamn3, 1936. ? JI. C. 


fapnatTHAK, A. MW. Jlangay, KX, 29, 1784 (1955). *J1. C. Ilanatuuk, 
WY. JlIaunay, KX, 29, 2054 (1955). 
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Jloknagn Anagemun nayk CCCP 
(956. Tom 109, Ns 5 


A. M. MAYUIKYH u A. PF. XHJIbSEHPAT 


OB OBPASOBAHHH FOMOJIOFOB BEH3OJIA HW OCOBOHM POJIM | 
MOBEPXHOCTH MPH TEPMO-KATAJIMTHYUECKHX MPEBPAIEHHAX 
W30BYTHJIEHA B MPHCYTCTBHUW P®TOPHCTOLO BOPA 4 


(ITpedcmaeaeno axademuxom A, B. Tonuuesoim 28 XII 1955) 


B yauHolt pa6ore, B OTMMUMe OT MpeAbIyuMx uCccMeqoBanuh (1—3), u3y- 
yalOCb IpeBpalleHve H300yTHeHa B HHTepBasle TeMnepatyp oT 100 yo 500° B 
MpMcyTCTBUH ra3s000pa3sHoro dropucToro Oopa Ha pa3JIMYHbIX HOCHTeIAX — 
TaKHX, KaK AKTHBUPOBaHHbIt yrOJlb, OKHCb aJIIOMHHHA, CHJIMKAaredib, aJIKOMOCH-| 
JIMKaT, MH MOKa3aHa MPOMOTHPY1Olllan POJIb HOCHTeNeH PropuctToro Sopa, Ha OCHO- 

BaHHH Yero MOXMKHO CilelaTb 


TaoOanna 1 PA HWHTepecHbIX BbIBOJOB’ 

XapakrepHcTHKa HOCHTeseH (TopHcToro Oopa 10, TCOPHY KYO 
TaJIW3a. 

Cpexn- Ayncop6upyer BF, Bec % Tosumepusanna pons 

Hui npu remnepatype AuIaCb Ha WOPHCTbIX HOCH- 


Hocutesb o6bem 


HOP P7109 |Ro003 1 300 | 4o0e * 


TEJIAX, HACbINICHHbIX  MTO- 
PHCTbIM COPOM, XapakTepH- 
CTHKa HOCHTeJIeH MpuBOAUT- 
ieee Tie Lae aaulene yaqlmeere : ca B Tad. 1. IIpu 100° 
Oxucb amtomuHua Al,O,} 65,9 13,4 99 2 akTHBHPOBaHHbi yroJIb all- 
Sena ne SiO, 45,4 10 sO 0 copOupyer HanOoubiuee KO-| 
JIFOMOCHJIHK aT | 
Al,Og-nSiO,-mH,O 45,0 9,8 7 2 aHuecTBo BF; 10 CpaBHeHHIO 
c OKHCJIaMH, a upuH 400° — 
HaHMeHbIlee KOJIMYCCTBO, IPHYeM YacTb (propucToro Oopa Ha OKUCIAaX acopOu-- 
pyerca HeoOpaTHMo H, TaKHM OOpa30M, XHMMYeCKH cBx3aHa (4). AKTHBHYPOBaH- 
HbIM YIJIeM (PTOPHCTHIM OOP MPH MOBbIMeHHH TemiepaTypbl ecopOupyerca. 
TlomuMepH3auvA MpoBoyuacb B MpOTOUHOM peakTope, MpeACTaBJIAOlleM 
coOol CTeKJIAHHYIO WHIHHApHuecKylo TpyOy C BHeIHHM 3JIeKTpH¥YeCKHM O6O- 
rpepom. Temmlepatypa peaKIHOHHOH 30HbI H3MepAacb TepMonapon, pacnowo- 
*KCHHOM B CTEKJIAHHOM YeXJe, HAXOAAULEMCA BHYTPH peakTopa. IIpu Temmeparype 
peakyuu 200—500° BarKHbIM (aKTOPOM ABJIACTCA OTMeMeHHE BLICOKOTeMMeparyp- 
HOM 3OHbI peaKUHH OT HH3KOTeMMepaTYPHOH, Tak KaK YacTb BFs c MOTOKOM ra- 
30B MOKeT TolaaTb B HHU3KOTeMMepaTypHylO 30HY HM IIPHeMHHK, OOpa3syA TaM 
KaTaJIMTHYeCCKHe ICHTPbI, B Pe3yJIbTaTe Yero MOMMMepH3salluA MOMKeT MpOHCxo- 
UTb Ip Oolee HU3KUX TeMIepaTypax, YeM B peakTope. OryemeHHe BbICOKOTeM- 
MepaTypHOl 3OHbI OT HH3KOTeMHepaTYPHOH MPOBOAMMOCb MPH MOMOLM CelMaJb- 
HOM WeOUHOM PpaHyJIMpOBaHHOH HacaKu (43 HaTPOHHOli usBecTH), NOMeIleH- 
HOH B HWKHeH, OOOrpeBaeMOH UacTH peakTOpa Mepey MpHemuuKom. Ha raxort 
Hacawke BF MowHocTbio yJlaBJIMBaJICA M He MOCTYMad B HU3KOTeMMepaTypHy!o 
30Hy. B sToM COcTOHT OCOOeHHOCTS NOJMMepH3allH Owe:pHHOB Cc eTYYHM 1ra3o- 
oO0pasHbIM KaTaJIH3aTOPOM B MpOTOYHOH cucTeme. B mpowecce peakituu H306yTH- 
JI@H MOCTYNas Yepe3 OCYIMHTeIbHY!O KOJIOHKY C XJIOPHCTbIM KaJIbIkWeM C onpe- 
A€MCHHOH CKOPOCTbIO, KOHTPOJIMpyeMOH PeOMeTPOM, B peaKTOP, Kya To,aBad- 
CA ras000pasHbIH (PTOPHCTHIi Oop, NOMyYeHHbIM pas1O*KeHHeM MOHOrUApata Pro- 
pcToro Oopa CepHOH KHCOTOH NpH HarpeBaHuu Zo 80—100°. CKxopoctb BpIe- 
CHM peryMpOBalach Noayeh ruypata Propucroro Sopa 43 MepHol O10perKu. 
JKHAKHe TIpOAYKTbI PpeakUMH COOMPAaNHCb B MpHeMHUKe, a rasooOpasubie yaB- 
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}8aHCb B rasometpe. B nonyyeHHpixX npoxyKrax npespalenusa H300yTHeHa 
PEMeMACTCA YICNbHbIM BEC, MOJEKYAAPHBI Bec, OPOMHOe YHCWIO, aHaMHOBaA 
4Ka, FPpymNoBol CocTaB H MpoBoxusach yeTKaa PeCKTHMUKAUHA Ha KOJIOHKe, 
“BHBAJICHTHOH MO MOPOHHO-pa3syqenuTebHO! cnoco6HocTH 15 TeEOPeTHYeCCKHM 
peiKaM. 

Hocntevib B peakope, KOJIMYECTBO KOTOPOrO MepeA onbirom 6pii0 80 ma, 


ICYINCHHbI B Bakyyme mpu 200°, nacpmmaca BFs ip TeMllepatype ompita. 
pouecc nowMMepusanHH i 


OOHSBORHJICA MPH  OObeM- Ta6muna 2 


IIpeppauenve u306yTHaeHa B mpucytcTBHH BF 
1 3 Ha pa3- 
l ONBIT  MPONyckajoch JMYHBIX HOCHTeIAX pH 400° : 
10 m wus00yTuneHa. ITIpu 


‘MmepaType ombira 200° ie Cocras 
me@eT M€CTO B OCHOBHOM Hc- 5 r op | Mon. | pom Te BO, 
HHHad NOJMMepH3allua H30- ae DD ub beeen te OS sal arian 
yTuseHa. Ojuako, 8B OpH- : uncno |BBl 4 2 
vreTBHHu BF; Ha OKHCHbIX 4 BRIER 
OCHTeIAX OOpasyetca 15— 

1% HaCbILUeHHbIX Npodyk- AKTHBUp. — IlpeppauieHud He MpoHcxo,uT 

bp. IIpu 400°, kak BuqHo u3 sibctere 14] 0,7315 | 1,4289) 136 88 | 75 | 25 
16n. 2, TlomuMepusania u ALOtBEs 43 | 0,7225 | 1.4134] 98 | 105,8 | 63 | 37 
2yrnve TpeppauleHHA H30- -mH,0+BFs 20 | 0,7248 | 1,4200 | 121 89 68 


yTuleHa B MpHCyTCTBHH 
TopucToro Oopa Ha yrse HE NPOWCXOAAT, OWHAKO B MPHCyTCTBHH OKHCJIOB 
eTal0B u cbTopucToro Gopa HaGsmoaloTCA NOJHMepHsauHA UM jpyrue mpe- 
DameHua. I]poxyKrTbl peakWMH COCTOAT H3 OJIePHHOB HW HAaCHIMICHHbIX yrJIeBo- 
SPOAOB, KOTOPbie NosyyaloTca B PesyIbTaTe peakUBU THApoerHApouosUMepu- 
AHH HW Apyrux upespamenun. Takum o06pa30M, OKHCHbIe€ HOCHTeJIH H B OCO- 
SHHOCTH OKHCb aJIOMHHUA MPOMOTHPYIOT NOJMMepusalo H30OyTHeHa B TpH- 
CyTCTBHH cbropucToro Oopa. 

Ta6auna 3 XapaktTep NlOJIHMepoB 

H300yTHeHa  NMosyyaeTcA 

ee pamcune H306YTHJIeHa pH BbICOKHX TeMMepaTy- panne Ppa3JIHUHbIM B 3aBH- 
AX H aTMOCWepHOM WaBIeHHH B IpHcyTCTBHH dTopH- CHMOCTH OT TOTO, Ha KaKoM 


cToro 60pa Ha OKHCH aJIIOMHHUA 
HOCHTe€JI€ IPOBOWJacb NOH - 


| oes ae Mepu3auua. Ha yrae c BF; 
pegs yy lpynnosok 5 
Sete Z | cocraas% pH 200° nomHMepbl coyep- 
»{="£| 420 | ,,20 | Moa | 5pm | - |—7——- xKaT Ooubulee KOMHYECTBO 
SSe) 4 D pec © | 3|+5/ 2 omedbuHOB, YeM Ha OKHCHBIX 
Q. fee} 4 
a loka 7 YHCIO = B l68| § : 
2 |e & |é|ee| 2  karanusaropax c BF; (98% 
a Ye c 
Seek 2 |2/£+1/2 mnporus 80—85%). IIpu 400° 
B upucytcTBuH BF3 u yrua 
0} 92 | 0,7552 | 1,4884 | 168 | 90.4 ie 576 peBpauenuAa leas 
0 | 58 | 0,7336 | 1,4220 5 2 |76|24}—  coBeplieHHO He HaOsrojaeT- 
0} 43 | 0.7225 | 41,4134] 98 | 105.8 | +35 | 65 | 35 | — E A 
0 | 20 10,8142 | 1,4840 | 104 46,1 | —15 | 30] 28] 42 CH, B TO BpeMa Kak C BFs 


a Ha OKHCH aJIKOMHHHA KOHBep- 
* Temmepatypa pacTBOpeHHA B aHHJIHHe. CHA JocTuraer 43%, YTO, II0- 

BHJMMOMY, CBA3aHO C OOpa- 
)BAHHEM MOBEPXHOCTHO-aKTHBHbIX CTPyKTyp Mexyy BF3 u Al,Os, a TakxKe 

PyruMuv okuCaMH. To o6cTOATesIbCTBO, UTO YacTb BF3 Ha OKHCaXx afcop- 
ApyeTCA HeoOpaTHMO, TOBOPHT B TOb3y YTOTO NpeANOIO*KeHHA. 

M3 ra61. 3 HarsaqHO BUHO BJIMAHHe TeMMepaTypbl Ha Pe3yJIbTaTbI OMbITA. 
pu 500° u aTMocdepHoM jlaBsJIeHHH ipeBpamleHue H300yTHIeHa MpOXOUT C 
spas0BaHvemM B cyMMe 70% apomaTHY¥eCKHX HW Ha@TeHOBbIX yrsIeBOAOPOAOB. 

IJpa nmomMomjH cneKTpoB KOMOMHAIMOHHOrO paccexHHA Ob OlNpejeJieHbl 
7.UBULYaJIbHble yrueBoqoposbl (Tab. 5)*. ApomaTuyeckHe yrvieBoOposbl Mpo- 


* Yraepolopoxupit cocTaB Opi onpesemeH MpH m06e3HOM cogelictaun mpod. I. M. Tan- 
WKOBA. 
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AS NAL 


TaOnuna 4 | 


{ 


XapaxtepuceTHKa paki MpoyKTOB mpeppalilenns H300yTHNeHa Ha kKaTasIM3aTOpoN 
BF3-+Al,03 mpu 500° 


' 
{ 


Ipenenbr KHT. Burxox qo 20 Mou. Bpomuoe Henpe- Apoma-| AHHJIMHO- | 
: fr U JI@JIbH. j oa 
(bpaxyu. B °C BY = Bec YHCNO B% THU. Ban TOUKa 
27—100 18 0,7055 1,3935 941 102,0 58 _ +39 — 
100—120 9,0 0,7489 41,4295 102 23,0 15 — + 26 \ 
420—150 17,0 0,8375 1,4765 113 4,2 3 74 — 13 
150—170 25,0 0,8633 1,4945 117 6,8 5 85 — 16 
170—203 13,5 0,8670 1,5006 _ _ =— — — 
Ocrtatox >203 1755 0,920 1,5930 _— — -- — a 


AYKTOB mpesppamleHusa uso6yTHiena mpu 500° konueHTpupylorca BO PpakunAX 
120—150°, 150—170° u Bpnue. StH (—pakWHH MOUTH MOJIHOCTbIO COCTOAT H3 apo- 
MaTHUeCKHX yrueBogqopoyos. Murepecuo, uTo peaks mpH 500° AuMepoB F 
TpHMepoB H380OyTHeHa Hay KaTaH3aTopoM BFs+Al,Os He JaeT apoMaTHYeCKHX 
YIICBOAOPOAOB, a IIPHBOAMT rlaBHbIM OOPa3soM K JeNOJHMepH3allH OJePHHOB, 
Takum 06pa30M, M0Ka3aHO, 4TO PpaKUHH, BbIKHMatoule BbIUe 120°, B OCHOBHOM 
COCTOAT H3 APOMATHYECKHX YIrJIeEBOAOPOOB. | 

TaOnnuwao | 


Mu auBnyy asibuble yreBOLOpObl B IpOAykTax KaTaJin- 
THYeCCKOrO NpeBpallenHHA H300yTHJIeHAa Cc KaTaJH3aTOPOM 


BF; + Al.O3 } 
T-pa Mpenespr T. Kun. yr- 
onpita |Kum. dpaK- YrseBosoposbl seBonopora 
B °C uuu B °C BIeS 
100 100—110 2,4,4-TpHMeTuanenTeH-1 101,4 
2,4,4-TpumMeTusneHTeH-2 104,9 
ae 110—120 2,3,4-TpuMeTusineHTeH-1 goo, ; 
400 2,3,4-TpUMeTHINeHTeH-2 116,5 
500 120—150 o-Kcus0n 20% 144,4 
M-KCHION 60% 139,1 
n-Kcus0N 20% 133,3 
500 150—170 1,3,5-TpaMetun6eH300 (Me3HTH- 
neH) 380% 164,7 
1,2,4-TpumeTus6eH30 (1ceBAO- 
KyMow) 45% 169 
1,2,3-TpuMeTun6eH301 25% 176 


Mspectuo, To pH TepMHYeCKOH NowuMepH3auNH u300yTHeHa pH 376— 
460° u 35—350 aT B KayecTBe OHOTO H3 riaBHbIX MpOAYKTOB BO Ppakuun 100— 
120° o6pasyetca WHKAMYeCKO NomHMep 1,3,4-TpuMeTHuKsOneHTaH (°), KOTO: 
pb Nomyuaerca (KaK CUHTAIOT aBTOPbI) NO cleqyiollemy ypaBHeHuto (a, 6. B), 
KOTOPOe MOXET OBITh MIpOAOWKEHO Jasee JO O6pas0BaHHA KCHVJIOJIOB: 


CH, CH, 
CH; CH ~ a 
\ 3 : 
CH, H.C = C= 10)55 H,C CH, 
ic = a HC , — CH, apa 
Ss 
CH, CH; cH 
a 6 B 
CH, , 
| CH 
CH fae 
H,C s CH, aN + 3H, 
eke | | fd | ! 
Ae: (Ast 2. (O)5! 2 CR 
SNe TREN aaa 


4 
=) 
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-B nmeppol craquu npovcxoquT oOpasoBaHve WHKIMYeCKOrO AuMepa TeTpa- 
“WUAKMOOYTaHa, KOTOpBIH H3OMEPH3yeTCH B 1 ,3,3-TPHMeTHJMUKJONeHTAH, 
aTeM, KaK MbI IipejmoaraeM, MOCJIeqHHH H30MepH3yeTCA B JUMETHJINMKJIO- 
“CaH, KOTOPbI aeT B pesysbTaTe JerHApHpoBaHuA JHMeTUMOeH3O. 

Ilo WaHHbIM H3MeHeHHA TepMOAMHAMMYeCKOrO NMOTeHIMala AUMepHsalusn 
pOyTHIeHa Cc TeMNepatypon (°): AZ°= —22,700 + 42,4 T qua 2,4,4-Tpemerua- 
ureHa-1, AZ°=—24,300 + 44,2 T yuna 2,4,4-TpumetusnenTeHa-2, H ypaBHe- 
A, CBASbIBAIOIWerO TePpMOJMHAMHYeCKHH MOTeHWMasl C KOHCTaHTOH paBHO- 
AA: 

AZo = — (eae In Kp 

“CUHTAHbI PABHOBeCHbIe€ BbIXOa MMMCPOB H3800yTHeHa, KOTOPble COMOCTAaB- 
HbI C BbIXOJOM %KHAKUX MPOAYKTOB MpeBpalleHHA H3800yTHeHA (cM. TaO.. 6). 
‘XO 2KHAKHX MpOAYKTOB peakilHH pH 
° W BBILLe 3AMCTHO OTKJIOHHETCH OT paB- 

BeCHOTO, OYeBHAHO, 3a cueT MOOOUHbIX , Dette uteri Aonowianatian nDGe 
eBpaleHHH — peakuHH ruyAposernApo- YKTbI Npeppaliennis 
THMepH3alluH. 


Ta6auna 6 


Bblxon 
Uro kKacaeTca MeXaHH3Ma KaTaJiv3a, ee . ts este aed 
/B HauiuX OMbITaX MOXKHO OXKHaTb, Bs sc] Az oN BbIXOA | top To 


AWME | 7 aHHbIM 


) ApH afcopOuHH Ha TOBepXHOCTH OKHC- pa \octron 
3 MeTAaJIJIOB CO @TOpHCTbIM OopoM oOpa- ~~] | 


OTCA AKTHBHbIC KHCJIOTHbIE WEHTPbI THMA: — 49g | _ 6937 + 4,084 99 | 92—98 
; = Bo, —9 4 
BFy+AL0,+H:0 — 2HA'02-BF y, 300| fis | ~ovsss | s0-s5| 58 
BF,+Si,0+H.0 — H,SiO,-BFs;, 400 | -++ 5773 — 1,875 2—4 43 


400 | + 10018 — 2,831 1—3 20 
(Opble OTBETCTBEHHbI 3a KaTaJH3. 2 
* Jina 2,4,4-TpamMetusnentena-1. 


B amtoMocHIMKaTax aKTHBHY!O KaTaJu- ** Tiyia 2,4,4-1pumeraanentend-1 B 2. 
eCKYIO. POJIb MPHMHCbIBaIOT KUCsOTe 
AISiO,) x, KoTopax oOpa3yeTca MIpH B3auMoOeliCTBHH OKHCJIOB aJIIOMHHHA 
KpeMHux. AKTHBAaWHIO aJIOMOCHIHKaTa (pTOpUCTbIM OOPOM MOXKHO OObACHHTE 
BbUMe€HHeEM ero KHCJIbIX CBOHCTB BCJeCTBHe OOPpas0BaHHA Ha MOBepXHOCTH 
waM3aTopa KommsekcoB BF c ruqpoKcHJIbHbIMH rpynnaMu: 

BF, BF, 
F,B—0...H 0...H b..H 


| | 

—O—Al—O-—-Si—O—AI—O— __[HAISiO,]y-BF, 
| | | 

‘ O oO O 


| | 
ocaOJIeHHH CBA3H MpOTOHa C KHcOpoyqomM. AHaslorHyHoe ABJIeHHe HaOuJi0- 
‘TCA Y ShocopHOH HW ApPyrHxX KHCJOT CO PTOPHCTHIM OopoM, BCeACTBHe Yero 
BbILIAeTCH KaTaJIMTHYeCKaA AKTHBHOCTb HCXOJ{HbIX KOMMOHEHTOB: 
H3PO, +BF3;—> H3P0,-BFs3. 
: Yroulb, JMIWCHHbIM BOJbI IPH BbICOKHX Temnepatypax 300—500°, KaTramuTH- 
“KUX AKTHBHbIX CTPYKTYP CO (TOPHCTbIM OOPOM OOPas0BaTb He MOXET, a 09- 
“MY AKTHBMPOBaHHbIM yroJib He IpoMOTHpyeT KaTaJiH3a B IpHceyTeTBHH BF 3. 
KAM OOpa30M, M€XaHH3M IIpOMOTHPYIOLLero AeHCTBUA MOBeEPXHOCTH acopOeH- 
3 Ha KaTasIMTHYeCKOoe JelHcTBHe TropHcToro Oopa Mp BbICOKUX TemMepaTypax 
YMHTCA K OOPa3OBaHHIO KaTaJIMTHYeCKH aKTHBHbIX CTPYKTYP KHCJOTHOTO 
aa, T. €. K KHCIOTHOMY KaTaH3y. IIpu Hu3kux TemMnepaTypax co ee 
00M KaTasIMTHUeCCKH AKTHBHbIe KHCJIOTHbIe CTpyKTypbl Tuna H*(HO- BF) } 
/O"(HO-BF3) gaer aycopOupoBaHHad Ha NOBepXHOCTH HOCcHTeeH BOA. 
‘H BbICOKHX TeMUepaTypax THjpaTb! dTropucToro Oopa Merko pa3swararwrcs. 
Iloctynu0 
26 XII 1955 
HWUMTHPOBAHHAS JIMTEPATYPA 
1ZA. M. Bytaepos, B. Topauuos, KPOXO, 5, 302 (1873). ? JI.T. ly p- 
Se KPOXO, 47, 827 (1915). * 5B. W. Kasauekxuh, M. H. Posenraprt, 
%, 18, 304 (1943). 4A. Bs Lomumes, Aga tI. BaaanoJ, JIAH, 90, 1051 (1953). 
. B. Kinley, Dek oO Ley ells, J: Am. Chem. Soc., 67, No. 29, 1499 (1945). 
.#well, Ind. and Eng. Chem., 32, 778 (1940). 
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Jloxaagn Anxagemun nayx CCCP 
1956. Tom 109, Ne 5 


XHMH; 


4 nen-Koppecnonzent AH CCCP M. A. CTbIPHKOBH4Y ux H. X. XAMBYJIJINH 


JAMUATPAMMbI ®ASOBDbIX PABHOBECHH CHCTEM 
NaCl a H,O, Na.SO,—H.,0, CaSO, es H,O v SiO, ek H,O > 


(KBapu) 


@u3HKO-XHMHA MapOBbIX PaCTBOPOB IPH BbICOKHX MaBJICHHAX HAaXOJMTCA 
HauasbHOH CTaWH pasBHTHA H TpeOyer 9KCNePHMeHTAaJIbHOH WH TeEOpeTHYeCKO 
‘paspaoorKH. 

[Ipu BbICOKHX JaBJIeHHAX BOAAHOH Map mpuHoOperaeT CNOCOOHOCTb pacrTB 
PATb PasJIHUHble HEJIeTYUHE BeMeCTBA, UTO B SHAYHTEJbHOM CTeMeHH ONpejenAe 

3arpA3HeHHe Mapa NPHMecAMH, Coep x 


& KN youmuy.mouku UIMMUCH B KOTJOBOH Boye, H UX OTIC 


5 
tre Vis © p-pod *KeHHA B TYpONHAaX. 


B  QOuepreTHyecKOM —— HHCTHTY1 
AH CCCP 61H mpopeyeHbr uccren 
BaHHA 3AKOHOMePHOCTeH pacTBOPHMOCT 
payla HeweTyYHX BeLIeECTB B BOAAHO 
ape BbICOKHX HW CBepXBbICOKHX JaBJ 
Hu. TlomyyeHHble JaHHbIe NMO3BOUIMI 
NOCTPOHTb JMarpaMMbl *a30BbixX paBHt 
Becuu cuctem NaCl|—H.O, NaSO,—HO 
CaSO,—H,O u SiO.—H.O, umerom 

(KBapq) 

‘BaKHOe 3HaAveHHe JIA MOHHMMAHHA BHY 
PHKOTJOBbIX (PH3HKO-XUMHMYeCKHX Tp 
weccos, IIpuH mocrpoeHuu juarpaMM 
ObIJIH HCMOJIb30BaHbI JIUTEpaTYPHBbIe Jal 
Hble€ 10 paCTBOPUMOCTH 3THX COeMHEHH 
B ape H Boye (t 14) uw no yupyrocTy F 
0 2 # 4% 50 60% 7 MapOB HaCbIIeHHbIX pacTBopoB (??-™ 
Konuenmoauun Natl 6 Gooe IIpeqcraBneHHble CHCTeMbI MOXI 
Puc. 1. 3aBucumoctb Koncrante! d@asoporo PaCCMaTPHBaTb Kak ABYXKOMIIOHCHTHE 
‘papnopecua K,, cuctempt NaCl—H,O or c aeTyyeH (HO) u TyronmaBKol (com 
~ jlaplewua Hu cocTapa KBapI) COCTABJIAIOULHMH, T. €. CHCTEME 
B KOTOPbIX TpOuHaH TOUKA ORHOM KON 
MOHEHTHI JICHKUT IPH 3HavHTeIbHO Gos 
BbICOKOH TeMMepaType, YeM KPHTHYeCKas TOUKA Apyro. CneqopaTesbHo, @ 
3OBbI€ JHarpaMMbI 9THX CHCTEM J[OJKHbI BKJIOUATh OOAaCTH %KUAKUX (BO 

HbIX), MaPOBbIX H 3aKPHTHYECKUX PacTBOPOB. 

Ha puc. 2 mpegcrapnena MarpamMa (pa30BbIX paBHoBecuii cucremp! NaCl - 
‘HO. Hwkusaa yacrb AMarpaMMbl OXBaTbIBaeT OOMACTb BOAHbIX PACTBOPOB Xd 
‘pucToro HaTpHA. Ova orpanuyeHa HHHeH HaCbIN[eHHbIX pacTBOpoB, Gepyuk 
Hayao B TOUKE 3aMep3aHHA HaCcblueHHoro pacTBopa NaCl (¢t = —21,1°, C- 
=23,2%) Mu OKaHYMBaloMleics B TOUKe MaBleHUuA cou (t = 804°), rye KOHIUeCHTp 
‘mua NaCl B Boge XoctTuraer 100% ; npu sTOM u306apbl, BLIPaxKalolle 3aBHCHMOC’ 
TemMepaTypbl KHMCHHA BOJHbIX PaCTBOPOB OT KOHUEHTPalM, OXBAaTbIBAaIOT Ja 


seHua oT 1 qo 400 xI/cm’. Us06apni, orpeyaromme JaBeHuam P<Piho, Gep’ 
Hayao B TOUKAX KHMeHUA YHCTOH BOAbI, a H300apbI JaBmenHi P>Pyb — 
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THYeCKHX TeMMepaTypax pacTBopoB. Touku nepeceyeHia H306ap c mHHHelt 
SIReHHbIX PacTBOpoB OOpasyior C — P — t quarpamMy BOAHBIX HaCbILeHHBIX 
wBopoB NaCl. 
3 BepXHeH YaCTH AHarpamMMbl UpescTaBrena OOMAaCTb MapoOBbIx HM 3aKpuTHue- 
X pacTBopos cucrempr NaC! — H.O. Jlepaa yacrb ee xapaktepusyer o6nacts 
OBbIX PaCTBOPOB, Ha- 
AULMXCA BPaBHOBecHH == “2/% 
OJHbIMH pacTBOpaMH, an | 
bBad — OOaCTb paB- 
ecu tieperperoro Bpo- 
oro tlapa c TBepyon 
pio. Teomerpuyeckoe 
TO TOK, COOTBETCTBY- 
ux TeMilepatypaM KH- = 
HA HACbINLeHHbIX pact- 
}OB Ha H300apax pacT- 3B 
umoctH NaCl B nape, a 
a3yeT JIMHHIO HaCbI- S 
y 
& 
5 
x 


HacHlugeHHelx pacm 
kuokod as) 


| SUHUA 


HbIX lapOBbIX PacTBO- 
HaHHOH CHCTeMBI. 
JONaCTh PaBHOBeCHsA 
\CBLIX PpaCTBOPOB C 
‘HbIMH PaCTBOpaMH 60-4 
HarJiAHO MOXKeT,ObITb 
a2KeHa 4epes KOHCTAH- 
‘pa30Boro paBHOBecHA | 
XapaKTepH3YIOWyIO —yrs|_ 10 ; 600 
mpeyeseHHe  pacTBo- OTs 
Horo KOMIOHeHTAa 
W<qy Napopoh A XKH]- 
_(asaMu TIpH JaHHoM 
wweHuu. Ha puc. | u30- 
WKEHbI W300apbl KOH- 
HT dasoBoro PaBHOBe- 
cuctemp! NaCl—H,0O. 
(OCH aOcIHcc OTJIOKeH 
faB KUAKON asp (B% 
cl), Ha ocw opyuHaT— 
\eTaHtTa (pas0Boro paB- 
ecua. M3 quarpamMMpl 
K j | 

ido, urompu P< Pio} 00 P Tei ot GOP Al 500 
|HOBeCHbI€ +  pacTBOPbI 

lit BMapoBol HW *XUAKOH Puc. 2. J[varpamMa (bas0Boro paBHOBeCHA CHCTeMBI 


AX CHCTEMbI CYILeCTBY- NaCl—H20 


Me Ohler \N iS 
40 t “Og sein WNS\ 


SS 
iS) 
= 
AR 
qa 
= 
( 
S 
S 
oe 


<— Konuenmpagua NaCt 6 H,0 
= 


|M€HTPalMH paCTBOpeHHOrO KOMMOHEHTA; IPH STOM 3HaYeHHe pefe/IbHOH 
‘cTaHTb! as0BOrO PaBHOBeCHA 3aBHCHT TOJIbKO OT AaBJICHHA H MOXKET OBITb 
CUHTaHO 10 dopmyule 

IK Ud (1) 
n nasa NaCl pasuo 4, 4; 7" mw yj’ — MOTHOCTH apa HM BOJpI. 
{ipn P>Px,o upesembuaa KOHCTaHTa as0Boro PaBHOBeCHA PaBHa C/H- 
€ W oTBeyaeT KPMTMYeCKOMY COCTaBy CHCTeMbl AaHHOro AaBJIeHHsA. IIpu 
= Pu Ky =1 npu uynepoi KOHMeHTpallMH pacTBOpeHHOrO KOMMOHECHTA, 


OTBeYaeT KPHTHYeCKOH TOUKe BOJH. 
jg00apbl mapoBbix pacTBopoB (pHc. 2), COOTBeETCTBYIOUIHe aB/eHuAM 


> Pub, B TOUKe MAHHMYyMa TeMMepaTyPpbI HelpepbilBHO MepexOAAT B COOTBET- 
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Lee 


TS 


(BOJHbIX) PaCTBOPOB 


JIAHHOH CHCTeMBI 


CoBOKYNHOCTb STUX TOYeK OOpasyeT KPHTHYECKYIO WHHMIO CucTembI NaCl—H9f 


cTBYy!IoulHe H300apbl %KHIKUX 
Me/ke 
10 = = 
Goba-m6 cone (Na,50,) 
| 
JIUHUA HACbILE PACT Oo, 
5 LO, 
0° r a 
o 
F a 
10 ele & 
404.240 a al 
tor %0 ' 3 
oY no aR Boda-ml cone ' 
SS (Ca S04) ' OL OIE 
obnacme 
> sone li | 
SAR Tae 
CG + 
S CRY ' 
Ss y 
Sy —— SS r i 
S gx) 220 kifem? 
Q 7g? 3 S ~ 
1S SS8]\_ | Zezezpemoni nap - 
S an Ne ~mbepoan CON 
2g! — NS fi oe 4 
= S S44 
° vs G7) 5 
4 ee 
é & fie 
= | 
10 Se 
&\S : 
SIS ley | 200 ki fom? 
0 WS 
gs j= 
aN 180 
RS 
0" SS 
0 100 200 300 400 500° 


Pue. 3. Juarpamma dasosporo paBHOBecHA CHCTeM 
NasSO,—H20 H CaSO,—H-20O 


PaCTBOPHTeJIA — BOJbI. 


Bepxuue 


rpaHHuHple 


KOTOpad CoeqHHAeT KPHTHY 
CKylO TOUKY BObl (HHKHS 
KPHTHYeCKad TOUKA CHCTeMBI) 
KPHTHYeCKOH TOYKOH XJIOpI 
cToro HaTpHxA (BepXHsA Kp! 
THueCKaa TOUKa CHCTEMBI). 
Ha pue. 3 u 4 mpuBeyen 
J\WarpaMMbl (Pa3sOBbIX PaBHOB 


cuit cucrem Na,SO,— Hol 
CaSO; =i H,O H SiO, a H.( 
(KBapl) : 


STH CHCTeMbI TOJOOHbI Mex] 
co6olt H CHIbHO OTJHYAaIOTK 
or cuctemst NaCl — Hel 
Boule pacTBOpbl 3TUX BeLLeC? 
o6ayaior OY€Hb Mason Tél 
mepaTypHoH  jempeccueli 

OTPHUaTeJIbHbIM TeMMepaTY] 
HbIM KO3(pPHUHeEHTOM pacTB 


PHMOCTH IIpH BbICOKHX TeMII 


patypax. Ilostomy y WaHHel 
cCHCTeM KPHTHYeCKad O00) 
OTCYTCTByeT, a KPHTHYUECKE 
JIMHHA PaCTBOPOB CTArMBaeTt 
B TOUKY, [pakTH¥eCKH COBM 
ICHHY!O C KPHTHYeECKOH TOUKE 

JIMHHM TIpeACTaBJAIOT Hack 


IN@HHbI€ ~PaCTBOPbI X%KUAKOH (hasbl CHCTeM, HHXKHHE — HACHIIeHHbIe PacTBOP 


mapoBoH da3bl. OTH AMHHH 
CJIMBaloTCH B KPHTHUeCKOH 
OrnHomeHHe 
WeHTpaluH MapoBoH da3bi 
K KOHUeHTpallHH 
(pasbI CHCTeMbI TPH TO xe 


TOUKEe. 


Temiepatype 


aeT KOHCTAaHTy (a30Boro 


' paBHOBeCHsA 


AaHHoro Japnenua. Iocuey- 
cucTeM, 
SYIOINMX CaOble pacTBYOpbi 
HM HM3KyloO TemMMepaTypHyro 
Kak l0Ka3aJu 
ONbITbI, IPaKTHYeCKH He 3a- 
BHCHT OT KOHUeHTpaluH u 
MOXeT ObITh paccunTaHa 0 


HAA JIA 


jenpeccuio, 


cbopmyuste (1). 


IIpu yapnenuax 


me/ke 


KOH- 


Ss 
S 
Ss 


XKUJKOU 


(qaBueHun) 


= 
8 


CHCTeMbI JIA 


o6pa- 


— 
Ss 


Apumuy 
mo0yka 


Kounuenmpagun Sid, 6 4,0 
: Ss 


HU*Ke Oo! 


160 xT'/em? (£=346°) omur- a0 


Hav JIMHHA HacCbinleHHa ma- 
POBbBIX PdaCTBOPOB CHCTeMbI 


Na,SO, — H,O oranuaerca 


oT pacueTHou. IIpuuunoli 9TOrO, NOBUAMMOMY, ABJIAe€TCA TO, UTO TIpH Ko< 1G 
ONbITaX CKasbIBaJICA KalleJIbHbIH yHOC, KOTOpbI Hv 3aBbIUaN COMM Kosh 


Ul 500 600 


300 40 

Puce. 4. J[narpamMa a30Boro paBHOBeCHA CHCTEMl 
SiO2— H,0 
(KBapll) 


* V306apbl BOAHbIX pacTBOpOB, CooTBeTCTBYyIONHe JaBenuam P SS Pid H JIMHHA Hal 
FS 2 
ULCHHA XKHAKOH (asbl [WI HAPIAMHOCTH MepeHeceHbl B BEPXHIOIO YAaCTb MHarpaMMbl. 
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at BErHoca*, Ilostomy mp JapnenuaAx menee 160 KI’/cm? Ha quarpamme qpa- 
1X papnopecui cucrempr Na,SO,—H,O (cm. puc. 3) 6onee HaqexKHa 
MeTHaA JIMHHA HaCbINeHHA NapoBbIX pacTBOpoB cysbdata HaTpua. W30- 
I, PaCHOJO*KeHHbIe MpaBee JIMHHH HaCbILIeEHHA MapoBoli *asbl, xXapak- 
43YIOT PaCTBOPHMOCTb HeJIeTyYYHX KOMIIOHEHTOB CHCTeM B TeperpeToM 
HHOM Ilape. 


‘da quarpammMy cbasoporo paBHogpecua cuctempr SiO, — H,O (cm. puc. 4) 
. (KBapu) 

€ HaHeCeHbI JaHHbIe MO PaCTBOPHMOCTH KBaplla B BOe MPH CBeEpXBbICOKHX 

meHuAX (Mo 1780 KI'/cm?) (4). Onn O6pazyior cemelicTBo u306ap pacTBOpHMO- 

‘SiO, B Bose, 34KOHOMePHO OrHOalollNX KPHBbIe HaCbIINeHHbIX PaCTBOPOB ee 
(KBapu) 

‘AKOW HM MapoBok dasax. 


oe 


pIneprerHyeckuH HucTHTyT uM. T. M. Kpxxu2KanoscKoro Iloctynuao 
AxkaylemuH Hwayk CCCP 12 III 1956 


WHTHPOBAHHAA JIMTEPATYPA 
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WARNS ka 


PY Hokaagn Akagemuu nayx CCCP 
1956. Tom 109, Ne 5 
PH3BHYECKAAH XHMHT 
Ynen-Koppecnonnzent AH CCCP B. B. JEPATHH 


SOPHA KOATYJIAWMU 30JIEM C YUETOM PACKJIMHABAFOLWIETO 
AABJIEHUA WY MEXAHHYECKHX CBOMCTB TOHKHX CJIOEB 


'§ 1. Kak uspectno, M. Cmomyxoscxuii (1) cBe pacueT KHHETHKH Koary ALM 
eH K pelieHuio 3ayauH Ha Audpysuro OpOyHOBCKHX YaCTHI, K HeKOTOpOl 43 
, PacCMaTpHBaeMOH Kak WeHTPabHOli. Crporo SKBUBAaJIeCHTHOCTb O6eHX 
ay oOocHopamu H. A. ®yxc (?) u M. A. Jleourosuy (2?) nyrem npumenenHus 
‘04a TPaKTOBKH 3ayauv Ha «OulyxKaHHe» yactuu, A. H. Konmoroposa (*) u 
fA. Jleontopuya. OHOBpemeHHo H. A. ®yxcom (4) tTeopus ObICTpoH KOary- 
uuu M. Cmouyxosckoro o606uleHa C yueTOM CH MpuTa»%KeHHA MIM OTTaJ- 
aHMA YaCTHI, MyTeM paccMOTpeHHA UX Anppy3uu mo HanpaBmenuio K Apy 
IWYIAWHH B MOJIe WeEHTPaJIbHbIX CHJI C MOTeHIMaIbHOH aHepruett U = U (r), 
yr — paccToxHue JO WeHTpa aAypa. 

[Tpene6perana mepHoyoM HeycTaHOBMBUeroca Mpowecca, nowyyaem jWia n0- 
<4 Wupy3uu uepes s106yr10 ise Ge esis saan BbIParxkKeHHe 


Q = 4ar2B [er ee 5 | = const. (1) 


WMurerpupys 9To ypaBHeHuve mpu eet yclOBuax Cc = 0 np fr = 2a* 
‘= Cy UP rf = o, rye A — pauyc yacTul W Cy — UX KOHUeCHTpallusA, Ha- 
MM 3HayeHHe Q, a 3aTCM H CKOPOCTb KoaryJIALHH. 

§ 2. [loqsuxuoctb B H. A. Pyke paccmMaTpuBaeT Kak NOCTOAHHY!, YTO 
PHO TObKO IIpH fr >>> 2a, Tak kak J[BHXKCHHA COJIMKCHHbIX YaCTHI B3AHMHO 
CHEHbI (AHAJIOrHYHO YBeJIHYeCHHIO COMPOTHBJICHHA JBHXKeHHIO WapHka MIpH 
“OW KeHHH K cTeHKe (°)). B pe3yaptate B c yMeHbuIeHHemM fr — 2a OyjeT 
SHbIUATbCA H ClleaeTCA 3aBHCAMeH OT HalpaBJIeHHA: HaMMeHbIUee 3HAYeHHE 
SyeT COOTBETCTBOBATb PasHaJIbHOMY (6e3pa3JIHUHO K IeHTPy HIM OT WeHTpa), 
40oJIbILIee — KaCaTeJIbHOMY HallpaBJleHHaAM. Tak Kak paccMaTpHBaeTcs ‘cibepH- 
“KM-CHMMeTpH¥HOe Tole KOHIeHTpanHH, To B (1) Bectb paquvambHasn No- 
MKHOCTb. 
| Us coo6paxenuk noqo6ua cileqyeT, YTO, ECM BASKOCTb JMCHePpCHOHHOH cpe- 
7 Be3Je OMMHAKOBA, He MCHAACb NIpH npHOmPKeHHH K MOBepXHOCTH UaCTHL, 
| 6e3pa3MepHad TMOJBH2KHOCTb 
8 == 6rayB (2) 
‘b PYHKUMA TOMbKO Sespa3MepHoro OTHOWeHHA t = (fF — 2a)/2a. 
| WnrerpupopaHne (1) c yyeTom rpaHUWHOrO YCsOBMA Ha co aeT 


ee 3° Q - nevikTds | 
C= ore RONEN (3) 
Orcioqa, Nonmaraa mpu t=O ce¥lkT — 0, nonyuun: 
Q = 4/sCokT /4L, (4) 
2 
¢  U(x)|RT - 
i= \ ee ae (5) 


F B(t)(t + 1)? 


\pa ycroliuupocTu cuctempl. M3 3akona Croxca mpu t>>1 (st) = 1. Takxe 
ectua (°) dopmyaa jaa F pH mpHOuHxKeHHN ciepbl K MIOCKOCTH. 

npu H/R<1 F =6ryvk?/H, (6) 
e v—ckopoctb, R—payuyc wapa, A —MMHMMaJbHadt IWMpHHa 3a30pa 
“Wy wiapoM Mw msocKocTb1O. Tak Kak F, O¥eBMHO, 3aBHCHT B OCHOBHOM 


a ao 


= Tipu (U,,5,) > —© 9370 yculoBne H3/IHIIHe. 
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+ 


4 
4 


| 

| 

Of 3aKOHa H3MeCHCHHA WIMpHHbI 3a30pa c paccTosHHemM (OT HaHOoviee y3kor 
MectTa), ONpeyeisemMoro CyMMOH KPHBH3H OrpaHH4Balolnx Cro noBepxHocTel 
TO COMPOTHBeHHe COJIMXKEHHIO WapOB B IepBOM IIPHOJIM2KeCHHH BbIparkKaeTe! 
<popmyioh (6), ecu B Hee BMecTO 1/R noycraBuTb 2/a. ; : 
Orcioya cuegqyet, uro mpu t<1 f(t) = 8. OueBuyHO, UTO, BbIparkas 

B (6) 8(s) Yepes HHTepmousAHOHHy!O (bopMyily 8 = 8c/(2t ++ 1), MbI He HM 
MeHHM nopajka BemmunHE! L, KOTOPbIM TOJIbKO M MHTepecyeT Hac. 
Tlonoxum U (r) paBuni (*) | 

A A 2 2 GEFs ) 
ify (r) — 944 69) — Th ie Thi 4 (e+ |. 41n [Sarl] =U () 
rye A—KOHCTaHTa JIOHJOHOBCKHX cn* 
ppeyenHaa Tamakepom (7); mpH 7 >> 
u(t) =k/e; npat< 1 u(t)=—lfe. @ 
Kak u3 Teopuu Jlonqoua (*°), Tak HM 
cpaBHeHHsl Teopuu ycroliunBocTH csa6o (7% 
HU CHIbHO (11,9) 3aps2KeHHbIX JIMOOOHBE 
KOJJIOHOB C OMbITOM «cpeyHee» 3Haye 
Hue A nO TopsAyKy BeJIMYHHbI paBH 
= 107}? spr. BBuyy sToro uacTb HHTEe 
rpaa L, cooTrBpercTBylollaA O<r< 0m 
Mala 10 cpaBHeHuio c | (3HayeHHe, COOT 
BeTcTByloulee Opicrpoi Koarysiaunn CmomyxoscKoro). 3amena B(t) Ha 1 
OCTaJIbHOH acTH MHTerpasia He HW3MeHHT NopsAykKa ero BeJIMUHHEI (Np) 
U (e) <0), "ro no_rBepxyaloT pacuerbI, npHBeyenHpe B Tada. 1. 
Mbi BAAUM, YTO MOXKHO B BbIpakennax Jaa L uu Q nono«KUTb B (t)—1, T.€. 

He OWWHOacb Oovblue, YeM Ha 50%, Nomb3oBaTEca tbopmysol H. A. Pyxca, & 


1 .% A . 
KOTOPOH, MOCKOJIbKy pu t > | aT W(t) <1, BUAHO, ITO MOJIEKYJIApHOe IpHTA 


%KCHHE He MOXKET YCKOPHTb ObICTPy!o KOAaryJIAWHIO CYIeCTBeHHO OoVJIbIe, Ye 
BuBoe. Takum 00pa3s0M, HeIb3A OXHAaTb OTKIOHeHHI OT PopMysIbI CMomyXOE 
€KOrO OOJIbUe, YEM BBOe, B CTOPOHY yCKOpeHHA KOaryJAWHH HW Oowee, 4eM 
1,5 pasa, BCTOpOHYy 3aMejienua. M3mepenua cKopocTtu 6 bic Tp oO Koaryus 
UHH [I JIMOPOOHBIX 3Oslel HAXOMATCH B XOPOMIeM CormacHH C 9THM BbIBOON 

§ 3. BosnuKaer BONPOC, KaK H3M€HHTCA CKOPOCTb KOAaryJIAWHH, eC B CJC 
TONMMHOH Ah y MOBepXHOcTeli yacTHN yY yBeNMYeHA Ha HECKOJIbKO MOPALKO! 
(cM. pac. 1), H, cleqoBaTenbHO, uv B Oyyer pesko NOHMKATECA pH 


r<2(a+6). (; 
Coxpanaa quia B Bpipakenne (2), Mbl JOKHbI, CeOBATebHO, CUHTATb, UT 


appeKTHBHOe 3HaYeHHe % IPH 3HAYeCHHAX Tf, YOBJICTBOPAIOMUX ycoBHIo (7 
BbIPacTaeT Ha HECKOJIbKO TOpAKOB. CoorpercTBenHo, L Hanulletca B BHI 


oO 


On eo) syhr 
a payee ape ( 


rye y(2at)— ynkuna or (r—2a), paBHaa eynnune pu 2at >> 2h, a up 

MCHBINMX SHAYeCHUAX t KPYTO Bospacratomlan. Orcioqa nosyuuM: 
hia 
=e) U(t)|RT > U(t)[RT 
(Z 
Lay \ a dt + \ oe ee Share 
6 (t) (+ + 1)? ; Pie) (ee)? 
= la 
re ~—HeKOTOpoe cpeyHee 3HayeHve y B HHTepBasie 3HaueHHii t O+2 


Orcioqa BHAHO, uTo L nayaer c yMeHbINeHHeM OTHOWeHHA h/a, wu 
OOuIbIIMX @ (CycleH3HM) OombuIoro BospacraHun L ¢ pocrom v ORKUMa’ 
Heb3a. MakcvMavibHoe 3Hayenve L Bo3MoxKHO pH h >> a, usu, npaKruyeck 


upH A >a. Ognako jake B STOM NpesesbHOM cuIyyae AVI MoBbueHHaA LI 


ae ( 


* QJto opmyjoh onycTHMO NoAbsoBaTeca, TOoKa r—2a< 10-® cM. Iipx 6onbw 
pacctosHHax U (r) yOptpaeT ObicTpee, UTO He H3MCHHT CJeCMAHHbIX Jlaylee BEIBOMOB. 
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TQ, (HalipumMep 6—7) nopsyKoB lo cpaBHenmio c | (uTo HeOOxonHMO aA 
MbHOKY CTAOHIH3alHH), HeOOXOAMMO Ha CTOJIbKO %Ke MOBBICHTb 7, CuleqO- 
€IbHO, BASKOCTh NPHCTeHHBIX C/IOCB C TOMMMHOM Nopsayka a joumKHA 
PBEILMATH OObEMHbIC SHAYCHHA Ha CTOJIbKO 2%Ke MOPAAKOB. 
[IpoTuBono10xXHI BLIBO] O TOM, ITO 1pakTHYeCKH cTraGuJIbHasn CHcTema nowry- 
ca, eC { —> 10, cyenan B.T. Jlepuuem (12). Sto pasmmuve TOKO YaCTHU- 
MOXKHO OObACHHTb MOPpelIHOCTAMM pacueTa, OCHOBaNHOFO Ha NOPAAKOBBIX 
iMKaX, HalPHMep HCHOJIb3ORAHHEM JIA NPUTAKeHHA CbepHYecKuX YacTUL pop- 
il E. M. Jinpumya ana Bsavmojelicreus nockux rlopepxuocreni (1%), IIpo- 
Pkaloulad OTCloqa oumMOKa Ip h< +r uMeer nopagok r/h, aro He cHUMaeT 
THBOPedHA C Halle padoToH. Ojua U3 KOPeHHBIX MpHYHH UpoTuBopeunaA ue- 
° B JONYWeHHH aCHMMeTpHH payMambHOH NoyBMxKHOCTH B, npu KoTopoli 
BHAYeHHA IPH W3MeHeHHH 3Haka dr/dt MeHSIOTCA Ha HECKOJbKO NOPAAKOB. 
Sry aBysHaunocts B B. I. Jlesuy cpaspwaer, cneqya II. A. PeOungepy 
€ rHmoTesoH OOpasoBaHHA BOKPYr KOJJIOMANbIX YACTHI 3a CyueT ascopOuHH 
4HX U3 JUCMepCHOHHOH Cpebl MOBep XHOCTHO-aKTHBHbIX KOMMOHEHTOB TOJICTHIX 
noueKk, OOaqaioljux CTPyKTYPHO-MexXaHHYeCKHMH CBOHCTBAMH MPH MaJIbIx 
POCTAX CABHra, MPOABJIAIOUMX BbICOKy!IO BA3KOCTD (1°), a IPH GomDbUIMXx 
DOCTAX CIBHra—MaJIyIO %. OHaKO BHAHO, YTO pH H3MeHeHHH BCeXx 
AJIbHBIX CKOPOCTeH Ha MPOTMBOMOUIOXRKHbIe O€3 H3MeCHEHHA UX BeJIHYNH 
iMKaIOWIMe B 2XHAKOCTH Hallps%KeHHA, ECM OHH COOTBETCTBYIOT BASKOCTH 
a3pyIIeCHHOH CTPyKTYypbl, HM UX OOUlaA paBHOAeHcTByIomlada, UpHso*KeHHAA 
O€HM KOJIJIOHAHbIM YaCTHWAaM, TAaKKe H3MCHAIOT TOJIbKO 3HaK; OTCIOMa Cule- 
r, ITO HAKAKOH ACHMMETPHH NOJBHKHOCTH WIM BASKOCTH BOSHHKHYTb He MOET. 
MoKHO COrlacHTbCaA TObKO Cc TeM (1%), UTO pH 6ObUIOM BpeMeHH pevlaKca- 
. €CTPYKTYPHPOBAHHbIX OOOMOTeK» KOPOYHOBCKHe TOJUKH» HX He paspymalor. 
ya HW cleqyeT, YTO, Ha3aBHCuMo oT 3Haka dr/dt npu r—2a< 2h, noy_Bux- 
fb oNpeqeiseTcA BA3KOCTbIO HePpaspyWeHHOH CTPyKTypb 71, 
pu r—2a>2h, Kora 3allHTHbIe OOOJIOUKH He KOMTAKTHPyiOT,— BA3KO- 
. Ho Kak pa3 B HacTOAIUeH padoTe H YUHTbIBAeTCA H3MeCHEHHe MOBHXKHO- 
B Bw dyuHKuna r—2a c yyeTOM 3aBHCHMOCTH OT paccTOAHHA AO NOBepXHoO- 
KOJJOHHbIX YacTHy. TakHM OOpa30M, yyeT «CTPyYKTYPHO-MexaHHyecKHx» 
HiCTB 93TUX CIOCB B TOM Ke CTeMeHH, B KAKOH OHH peaJIbHO YUTeHbI B pac- 
ax (12), Huyero He MeHHeT HH B H3J0%KCHHOH TpPaKTOBKe KOaryJAWHH H 
DHUMBOCTH KOJIJIOMAOB, HH B BbIBOaX 3 Hee. 
> 4. [IpapusibHocTb Hallieli TpaKTOBKH OATBepAAaeTcH U TeM, YTO Ipu Q = 0, 
‘ypapuenua (1) momyuaerca paBHOBecHoe pafMaIbHoe pacmpeyemenne 
e-UIkT, cormacyromeeca c TeopemoH BoubumaHa, B TO BPeMA Kak aCHMMeT- 
NOJBYXKHOCTH, BBeeHHaA B (12), OUeBHAHO, MPpMBeeT K HHOMY Pe3yVIb- 
y. B wacruoctu, npH U = 0 nonyyarca An r—2a<(2h 3HaueHHaA Cc, 
IOKeHHIe 10 CpaBHenur1o c r — 2a >> 2A, aro 0 Teopeme Boulbumana pas- 
4a4HO HaJIHYHIO SHEP OTTANKHBaHHA Me@KAY YaCTHMAMH, ABMAIOIELCA 
\KIHeH fF. 
9ro B KOpHe MpOTHBOpeYHT (PH3HYeCKHM MOCHIIKaM TEOPHH, CBOAAIeH BCe 
AZKOCTHBIM CBOHCTBAM <3alI\MTHbIX OOON0UeK». YCTOHYMBOCTb 
\CHCTeMbI IPH HaJIMYMH JHepreTHyecKOro Gapbepa, H3MeHAIOWErO SHAK 9KC- 
eHTbI B ypaBHenuax (4) u (5) M Moryulero Mp STOM, HaXOAsACb B SKCIOHEHTE, 
BaTb OFPpOMHbIe W3MeHeHHA, COBMaqaeT C KOHIEMMMeH aBTOpa HaCTOAIMeH 
“bu, paccMaTpHBaromlero B KayecTBe OOMeErO YCOBHA YCTOHYHBOCTH MOAB- 
He Takoro Gapbepa 3a CUCT PaCKJIMHMBAIOMero AaBNeHUA*, pasBUBaeMOrO B 
crolikax JUCHepCHOHHOH cpejbl MerKy COJMKaIOUIMMUCA YacTHUAaMH. 


* Packnuunpatoulee JlapseHHe — MOHATHe TaKOe 2Ke PeHOMeHOJOrHYeCKOe, KaK H KallHu- 
fee JaBeHHe, paBHoe CKauKy aBJIeHHA Ha HCKPHBJeHHOH MOBepXHOCTH pasyena tba3,— 
6euno ccopmyMpopano B (17), Kak AKOObI «ipelcTaBJArOMlee HEKYIO cnenu@uyeckylo (He- 
TPOCTATHYCCKYIO) CHJIY OTTAIKHBAHKA, LeHCTBYIOULYIO Ha OONbINX PaCCTOAHHAX H 3aMeTHO 
sbeUAIOULyIO CHly BanfeppaaJibcoporo MpHTAKeCHHA». Ha camom jleme packJIMHHBatoulee JaB- 
j@;MOXKET HMETb B PASHbIX CYYAAX PasJMIHYIO, walle CMCILAHHYIO IIpHpoly, B YacTHOCTH 
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CytecTBOBaHHe MOO%KUTeMbHOrO PaCKJMHMBaloulero AaBJleHuA NOAKpel 
JIseTCA KaK IIPAMbIMH, TaK H KOCBCHHBIMH 9KCMepHMeHTaMH (**), ycTaHOBHBLh 
MH, B YaCTHOCTH, YTO OTTaIKHBaHwe MIpH me 


Tad6auna f KPbITHH HOHHbIX aTMOCiep IPH BbICOKHX KOHL! 
TPallMAX IICKTPOMMTOB B psie cslyyaeB (**) OTCT, 
Fst Ha Bropolt miaH 10 CpaBHeHHo C CHaMH Ap 
Bia. pa roli HpHpoybl, TeOPHA KOTOPbIX HaXOAMTCA elle 

© b)= | Bam. np  mponecce paspaOorKH, TO, OfHaKO, He Za 


8r 


B(t)=14 OCHOBaAHHA UX OTPHIUWATh. 


Ris 5 

seh Uro KacaeTca JO HOBbILMeHHOH BASKOCTH Mp} 
CTCHHbIX CIOeB XKUAKOCTeH, TO CHHCTBCHHbIM MPs 

le Me 0,97 Molt M Haxexubli MeTO ee H3MepeHHA — MeTK 
iss ae es CAyBaHHxa — 10Ka OplJI MPpHMCHeH TOJbKO K PAI 
4072 0,65 0,63 HevleTyYHX OpranWyecKHX WM MOJIMMePHbIX KHAKI 
40720 0,44 |. 0,44 cre (1°), He OOHAPpyXHB, MOBbILMeHHA BASKOCTH I 


CpaBHeHHIo C OOBCMHBIMH 3HAYCHHAMH OOJIbULe, 
Ha 1—2 nopsyka. To xe ciipaBeQIMBO H JA i. 

peHuit rpaHHuHoH BASKOCTH B NPHCYTCTBHA MOBepXHOCTHO-aKTHBHbIX MBI G 
KOTOPbI€ MOXKHO MOMO3PeBaTb B CHOCOOHOCTH OOpa3OBbIBaTb «3allLMTHble OOOO 
KH» C HEHbIOTOHOBCKOH BA3KOCTbIO. TakHM oOOpa3oM, rumoTesa O pouH 
«CTPYKTYPHO-MeXaHHYeCKHX CBOHCTB» B YCTOHYHBOCTH KOJWIOHAOB He HM 
mpsamoro OOOCHOBaHHA. 

ApTop IpMHOcHT HCKpeHHiow OsarogqapHoctb A. H. Kosmoroposy, O. 
Tonecy u H. A. ®yxcy 3a o6cyxgeHHe pesyubTaTos H B. I]. Cmuure 3a 4 
JIGHHbIe pacueTEl. 


VMuctutyT dusnueckoHw XHMHH Ilocrynnwio 
AkayemuH Hayk CCCP 18 Il 1956 — 
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suleKTpocraTHyecky!0, KaK HalpHmMep, MpHHATO B pa6ote B. B. Jleparuua u B. I. Jlepp 


(°). OrMeuaad HeMpaBHJIbuOCTb 9TOrO ONpeseneHHs (1), OTCbWIaeM K pa6oTaM, cosep2KalLHM a 
BHJIbHOe olpeyemenHe (17), é 
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8 Hoxaaye Akagemuu nayx CCCP 
1956. Tom 109, Ne 5 ‘ 


PHSHYTECKAH XHMHA 


C. fl. JIEBHHA uw T. B. KAJIND 


| MEMCTBHE ATOMAPHOTFO BOJOPOJA HA TMOJISPH30BAHHDIE 
IJIEKTPOAbI B PACTBOPAX 3JIEKTPOJIHTOB 


(ITpedcmaeaeno axademuxom A. H. Ppymkunoim 1 ITI 1256) 


OMHCbIBAeMOH PadoTe MIPHMeHeH HOBbIi MeTO U3y4eHHA Nepenanps2KeHUH 
oposa, 3aksOUaIOWIMHCA B JeHCTBHH aTOMapHoro Bo,opoya, mosyyaemoro 
4KOM-JIH6O MOCTOPOHHEM HCTOUHHKe, Ha IICKTPOJbl, HAXOJAUMeCA B CTa- 
/HaPHOM COCTOAHHM HJM pW TponycKaHHy TOKa. BBeyenne B ccbepy peakunu 
MaPHOTO BoOfopoja UM U3yyeHHe Xapakrepa ero JalbuelMero ToBe_eHUA Mpej- 
BJIAIOT CYLIECTBCHHbIA 
epec OTOMy, 4TO 
TOMbI ABJIAIOTCA Tpo- 
KYTOUHBIM 3BeHOM pH 
TPOJIHTHYeCKOM ~—‘TIO- 


olztye, H,, Ne 


Hb/A 


ad 
€HHA BOAOpoa U3 ero NS 

S 
OB HJIM MOJIEKYJI BOJbI, SS 
akxKe NOTOMY, TO Cy- | 


ITBYIOllHe TeOPHH Bo- 
OJHOrO TMepeHanpsxe- 
10-pa3HOMY TpakTYy!oT 
b ATOMOB BOJOpOsa B 
M Tpouecce. 
a puc. | u300paxe- 
CxeMa 9KCIePHMeH- 
HOW YyCTaHOBKH. Oxua 
WcTaBAeT COOOH 3aMK- 
IbIM WHKJI, COCTOALIHH 
NOJIAPH3alHOHHOTO 
}6opa (A), paspaqHon 
Sku (5) c amiomHHHe- 
M ICKTpoqaMu WIA 
\y"eHHA aTOMapHOrO BOAOpoka, PTYTHOrO WHPKyJIAWMOHHOrO Hacoca {B), 
wembl woByluek (71 u Jy) AA BbIMOpaxKUMBaHHA MapoB BOAbI HM PTYTH. 
Mepes onncaHubiii BbiIle 3aMKHYTHIM WAKJI BO BPEMA ONBITOB WHpKyJMpoBawa 
DBad CMecb culeqyrouero coctaBa: 0,5—O,7 MM pT. cT. Bogopogqa u 6—7 MM 
(er. Heona. Tloqo6ubie cMecH ObIM BHepBble NpHMeHeHb! Taptekom Hu Peje- 
() quia u3yyenua peakuMli aToMapHoro BOfopoya B xuAKOCTH. Mcnomb- 
aHue YNCTOrO BOJOpOLa MPH AaBMeHHAX BbIUe 1 MM HEBO3MO>%KHO M3-3a ObI- 
94 pexomOunHanunuu H-atomos. Heou BBogusca Quid Toro, YTOObI YBeJIMYMTb 
yee JlaBsleHue ra30BOll CMeCH, TaK KaK IPH MpOKayMBaHHu rasa Yepes pacTBOp 
6X MMO MpeosomeTh TUApocTaTHyecKoe aBJIeHHe MKUAKOCTH HW YpyrocTb 
‘apa. Heon He B3auMojelCTByeT C ATOMAPHBIM BOMOPOJOM HNO pAAy Apyrux 
fieTB Oomee yqobeH, YeM OCTAJIbHbIe HHEpTHbIe rasbi. Mspecruo (*), YTO MOHAK 
OMOMHALMA aTOMOB BOJOPOMa MpOWCXOAMT ye MpH UX MPOHHKHOBeCHHA 
4ersop na rayOuny 10-4 cm. Takum o6pa3om, Ham HeoOxo,HMO ObINO CO3aTb 
SACKTPOMaX BeCbMa TOHKMe CJIOM HKUAKOCTH. Ora. mpoOs1ema Oplia pellieHa 
“ 6* 974 


Pue. | 


Wee 


cleyIouluM o6pa3som. Ouexrpog (H) mMomenjanca Ha paccTOAHHH necKoat 
KHX MHsauMeTpoB HwxKe TpyObr (//), MO KOTOpOH MoOfaBalacCh Ta3oBa 
cmecb. YpospeHb 2XXHAKOCTH B MpHOope (a) ycTaHaBJIMBaJicA MpuMepHo r 
5 MM Bbllue Kona TpyObl. Lupkysupyroulad B CHCTeMe Ta3s0BaH CMCCh BbIXOMAU 
43 TPyObl Yepes 2%KUKOCTb B BUC OOMbIIMX NYSbipeH, CaNMBIUIMXCA Ha I/ICKTPOP 
Tak UTO M@XKAy MoceHHM H ra3s0M OCTAaBaaCb JIMUIb TOHKAaA MJICHKa *KHAKOCTI 
Jina Toro uToObl repMeTHSHpoOBaTb cHcTeMy, He BBOAA cMasKy, cHocot 
HYIO 3arpASHHTb QICKTPOM, Mbl CKOHCTpyHpoOBaJIM KpaHbl (pue. I, JI1,,9,3, 
y KOTOPbIX CMa3Ka IIPHMeHAMaCh TOJIbKO [WIA BeEPXHero wanda. Ha ofHon o¢ 
¢ MOCIe.HHM Bpallaslocb Teo KpaHa. CBoooJ 


+9/00 HOe IIPOCTPaHCTBO BHYTPH WIMdpa MO2*KHO Obl 
HCHOIb30BaTb JIA XOJIOAMJIbHOH CMecH J 
0 BbIMOPaxKHBaHUA MapOB CMa3KH BO BPeMA Of 
KauKH BO3Ayxa H3 upHOopa. B mpornecce pé 

-9100 6OTHI KpaHbl CMaYHBaJIHCb IJIEKTPOJIMTOM. 
; HwxKe MpHBOsATCH JaHHbIe O BJMAH 
0200 ATOMaPHOrO BOMOpOAa Ha NOTEHIUMAI ICKTPC 
é JOB H3 Hukena WM pTyTH. B ciyyae HHKed 
: OMbITbI BeHCcb- B 1 A pactBope NaOH; B cal 

- 308 yae pryTH mpumenssacb 0,2HHCI. OnextT 
Ss JOM CpaBHeHHA B WeIOUH CyKH OKHCH 
~0400 PTYTHBI BIeKTPO; B KHCOTe — KaslOMedl 
HbIM. J] CHWKeHHA YypyrocTH Mapa p 

9500 TBOPa OMBbITbI BeEHCh pH O°. 


Ha puc. 2 noKa3aHO BIIHAHHe aTOMapHO 
Bomopoqa Ha TMOTeHNMal HUKeIA B CTaly 
HapHOM COCTOAHHH, T. €. 6e3 ponyckaH 

Puc. 2 3IeKTpHyeckoro ToKa. Kak BHAHO H3 Kp 

Bou @ (pe. 2), B Hayale OMbITa MOTeHILHE 

geKTpoa Obit Ha 500 MB MOJIO*KUTeIbH 

Bpogopoguoro. Iloq ecrsuvem H-aTtoMoB MOTeHIMasl HMKeIA mocTeneHl 
CBHTaJICA B OTPHWaTeIbHy!o CTOpOHy MH uyepe3 20 MHH. JocTHran 3Ha¥ 
HHA Ha 40 MB OTPHaTebHee OOpaTHMoro BOOpomHOoro smeKTpoqa. B pw 
ONbITOB ObWIM TOMyUeHbI Coee CHJIbHbIE CABHTH NOTeHWMala B OTPHWLaTedl 
Hy!0 cropoHy (qo 70 MB). Oro cBa3aHo, MOBAAMMOMy, KaK C peXHMOM Ip 
KaUMBaHHA ra3s0BOH CMeCH, TaK HW C COCTOAHHeEM MOBepXHOCTH 3uleKTpoga. B om 
Te, TipecTaB/IeHHOM KpPHBOH 6, CABHr NOTeHWMaNa B OTPHUATeIbHY!O CTOPO! 
NpOTHB BOAOpoANoro CocTaBAA 25 MB. OTOT ONbIT Obi NOcTaBNeH C HOBOH pa 
PxAHOK TPyOKON, CTeHKM KOTOPOH He OblmuM OOpadoTaHb! ocsopHo KUCOTO 
4TO OOBIYHO Jealocb C UWesIbIO CHHXKCEHHA CKOPOCTH PeKOMOMHAILHH ATOM 
Boqopogfa. Takum oOpasom, CBU NOTeHWMala HUKeA B OTPHUATebHYytw CT 
poHy TeM CHJIbHee, FEM BbILIe KOHMeCHTPallHA ATOMOB BOROPOa B rasoBolt CMec 

Uszecruo, 4TO HHK@JIb B WleIOUH CMOCOOeH (YHKUMOHHPOBATb KaK BOJOpO 
HbIM IIEKTPON B OOBIYHBIX YCJIOBHAX, T. €. MPH HacbIllleHMH pacTBopa MOM 
KYJIAPHbIM BOJOpoyomM. Beeyenue B rasoBy1o cpeqy H-aromos u3 mnocropoHHe 


MCTOUHHKAa COMPOBOKMaAeTCH AUX YOHHZAILMeH Ha NOBe€pXHOCTH HHKeJIA lO pea 
uu 


7) 10 19 25 mun 


Alane + OH => H,O + e, ( 


4TO BbISbIBaeT CBU ero MOTeHWMaa B OTpulaTebHy!o cTropony. Ip mpexf 
ujeHHH MoTOKa H-aToMos NOTeHIMa HUKeA CABUPaJICA B MOMOXKUTEbHYIO Cl 
pony. Ha puc. 3 qaHa saBvicuMocTb MepenanpsxKeHHA BOROpoga OT orapu@ 
MOTHOCTH TOKa KaK B IPHCYTCTBHM aTOMapHoro BOsopoga (KpuBas 6), TaK 
6e3 Hero (KpuBaa a). Kpnpbie cHaTSI B CpaBHUTe/IbHO OOMbLIOM HHTepBaue Tu 
HocTeH Toka oT 107% yo 10°74 a/cm?. Haxaon KPMBbIX coctaBrseT 0,10 B Gos 
HUsKOH YacTH H 0,12 B Oonee BHICOKOM. BenwunHa nepeHanpsKeHua 6.”1M3 
K 3HaYeHHAM, NOJYYeHHBIM B padotax IT. J. JlyKopuesa u C. JI. Jlepunoilt ( 
Vis conocrapsieHu KpuBbIxX a u 6 (puc. 3) BuAHO, 4TO pH MaJIblIX 3HayeHH 
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THOCTH MomspHsyrouero ToKa (Yo 107° a/cm?; 4 = 100 me) nponyckanue 
ATOMOB BbISbIBaeT elle HEKOTOPbIi CABUT TOTeHUMaa B OTPHUaTeIbHy!0 CTO- 
ty; B Jaibneriuem o6e Kpu- 
» TipaKTH¥CCKH CJIMBAaIOTCH, 
Hi Jake HaOsrwaeTca HesHa- 
@IbHOe CHHXKeHHeE y TPH 
bcTBHH H-aToMoB Ha 93yIeK- 
WI. HeoOxoquMo oTMeTHTD, 
HWKHAA YaCTb KPHBOM BOC- 
H3BOJMTCA HeOcTaTOUHO 
,010; B HEKOTOPbIX OMbITax 
iMaleHve KPHBbIX, MosyyeH- 
x B IpHcytcTBHH H-aromos 
€3 HHX, HauHHaoch mpH 
> 6olee HH3KHX 3HAaYeHHAX 
‘THOCTH NOJIAPH3ytoulero 
a. M3 sToro MO%KHO cye- 
b TIPe€ABapHTebHbIH BbIBO, 
peakuua (1) pu Maubix 7 
wTeKAeT Ha HMKeJle C 3aMerT- 
’ CKOPOCTbIO H OKa3bIBaeT 
AHHe Ha NOTCHWMAa 3JIeKT- 7 6 a 4 
ja. [pu Oombumx 4 yqanenue re ee 
ATOMOB C HOBEPXHOCTH APY- Pye. 3. a— na Ni-anextpoge B 1 x NaOH, 6,— 8 
Mw WYTAMH (pekoMOnHalna IpHCYTCTBHH aTOMapHOrO BOLOpORa, Oy — Mocue BBI- 
if SJIEKTPOXHMHYeCK ad Jie- KJIIOUCHHA TOKA aTOMApHOTO BOsJOpoja 
sOUMA, CM. HHKe) HeT Ha- 
JIbKO ObICTPO, a HOHH3AlHA ATOMAPHOTO BOAOpONa HaCTOMbKO 3aMeIAeTCHA, 
» BIIMAHMeM peakuHH (1) yxe MoXKHO mpeHeOpeub. 
Vuaa KaptuuHa HaOsioqaerca pu JelicrauHu H-aTomMoB Ha pTYTHbIli KaTOg. 
puc. 4 npHBeeHbI KPHBbIe 3aBHCHMOCTH NepeHanpAxKeHHA OT MOrapudMa 
IJIOTHOCTH TOKA JIA STOO Cyuan. Y30CTb HHTepBasa 
IJIOTHOCTeH TOKa, B KOTOPOM Mponcxoquso cHATHE 
KPHBbIX, CBA3aHa C OOJIbINMMH TeXHHYeCKHMH TPy]- 
HOCTAMM™. 3HaveHHA TepeHanpaAxKeHuA (KPHBas @) Cc BBe- 
JI@HHeEM COOTBETCTBYIOIMX TompaBok Ha TemiepaTypy 
6M3KH K nomyyeHHbM C, JI. JIepuuou u B.A. 3apuuc- 
kum (4), Hakaon KpHBol HeECKObKO OoubUIe OOBIHOrO. 
8700 6 On papen 0,14 pmecto 0,12 B, To, BepoATHO, OOBSAC- 
HAeCTCA CBOeCOOPa3HbIMH YCJIOBHAMH, IPH KOTOPbIX MpH- 
XOMHJIOCb BeCTH H3MepeHHe NOTeHIMala 3IeKTposa. 
Kak BHAHO H3 COMOCTaBJICHHA KPHBbIX Qu O, HamHMuHe 
B rasoBolH cmMecH H-aToMoB CHW KaeT MepeHanpsxKenHe 
 a600t Boopoxa MpHmMepHo Ha 35 mB**, Tloqo6Hoe «oKucau- 
TeJIbHOe» JI€EHCTBHE ATOMAPHOTO BOOPOa MOXKHO OOB- 
ACHUTb TEM, YTO YaseHve BOJOpOsa C PTYTHOTO 3JIeKT- 
Puc. 4 pola ujer MO MexaHH3My «9JIeEKTPOXHMHYeCKOH ecop6- 
IMM», Kak yxKe Tpeqnomaranocb pxoM aBropos (°, °). 
(XA4HH3M 9TOT COCTOHT B TOM, YTO OOpa3s0BaHHe MOUJIeKyJI BOAOPOa NPOMCXOLUT 
IBCJIECTBHe COCJIMHEHHA JIBYX ATOMOB, CHAAMMX Ha KaTOJe, a 3a CUeT B3aHMO- 
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* OnbiTbl C PTYTbIO ObIJIH MOCTABJICHbI PaHble, YM C HHKeJIeM, H B TO BPeMs HaMH MIpHMe- 
NACh [pyraad MetomuKa. Prytubii sekTpog P (puc. 1) npexcraBaam COOOH cHAAUyIO Kall. 
DBeHb %KHLKOCTH (@) ycTaHaBAHBasIcA TAKHM OOpasoM, UTOObI WeHTP KaMM He Obl MOKPbIT 
iKkocTbIO. Tora Ha HeKOTOPOH YaCTH MOBeEPXHOCTH PTYTH MOKA Oblla NOWyYaTbCA MocTa- 
M0 TOHKAA MJIeHKa, Yepes KOTOPy!0 ATOMbI BOJOPOa CHOCOOHbI ObIH MelicTBOBaTb Ha T0- 
XHOCTb 9/IeKTpORa. B jabHeHWeM MIpenosaraeTcA UCHOJb3OBaTb AMA PTYTHOTO JJIeKTPOAa 
| He MeTOJL HCCHeEOBAHHA, KOTOPbIH MpPHMeHAJICH HAMM JIA HUKeVIA. 
** OnuuM H3 aBTOpOR HaCTOAIMerO COOOUIEHMA pH U3yYeHHH Auppysnn BOLOpOAa CKBO3b 
Te3HbIK KaTO B WeJIOUHDIX pacTBOpax Hab MOMaOCb CylIeAyIoulee ABJIEHHEe. Ecum na quppy- 
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rae 


eficTBuA aTOMa BOMOpOAa, HAXOMAMerOcsH Ha MOBEPXHOCTH SJeKTPOa, C HOH 
BoqOpoya H3 pacTBopa MO CxeMe: 


H, ge esis: ( 


Kak noka3an A. H. ®pym«un (7), MexaHu3m (2) aBsIseTCA HanOovlee Bepow 
HBIM pH yaneHwH aToMapHoro BoOopoa C NOBePXHOCTH  PTYT. 
B 9ToM cuyyae OTBOA OOpasoBaBLIMXCH aTOMOB~ BOoposa  TyT 
COe#JHHeHHA HX B MOJI€KYJIbI MaJIO BEPOATEH B CHJIy HX Kpaline MaJOM KOHIe 
palluH Ha MoBepXHocTH. CKopocTb Ke peaKUHH HOHH3aNM afCopOMpoBaHHoO 
BoOpoqa Ha 9uIeKTpose C BbICOKHM MepeHalipsxKeHHeM JOJDKHA ObITh Oye 
Mala. J[onoHHTeIbHOe BBeeHHe H-aromoB B chepy peakMu, eCTeCTBeHHK 
JOM2KHO YCKOPUTb TeYeHHe peakiHH (2) H BbISBATb CABUT MOTeHIMaNa B OONAaC 
GHomee MOJOKUTCIbHbIX 3HAYCHHH, YTO WH HaOwoOaeTCAH Ha OMbITe. 

B onbirax C PTyTHbIM 3JIEKTPOOM MOTJIM HMe€Tb 3HaYeHHe HeEKOTOPbIe HCTOS 
HHKH OWHOOK, KaK TO: HarpeBaHHe 3/IeKTPpOa pH PeKOMOMHALHH aTOMapHOr 
Bogopoya, monmaqanne 3arpx3HeHHH CO cTpyel HeOHa, CHMKalolluM TepeHe 
HPsDKEHHE, BJIMAHHE AKTHBHbIX KUCMOPOACOMepKAaMMX YCTHI, KOTOPbIe MOPd 
Obl BOSHUKHYTb MOk AelicTBHeM pa3spaya Ha Mapp BosbI. Mp He AyMaeM, 4TOO 
3TH atpPeKTb! CYU[ECTBeEHHO UCKaxKaJIH Pe3yJMbTaTbI HalWMX OMNbITOB, HO BOMPO 
3TOT Tpe6yer ele JONOMHHTebHOrO HCCeAOBaHHA. 

Bau3kuit MexaHH3M Obi MpeqmomwenH Topuytu wu Oxamoto (8), KoTopple 
CTYIHPOBaJIM BO3MO2%KHOCTb OOpasoBaHWA Ha KaTOJe MOseKYAAPHOTO HO} 
H,”. Ilocaequni ToxKe JomKeH O6aaTb OKHCJIUTeCJIbHbIM JEHCTBHEM HW CABHTaT 
MOTeHUHa KaTOa B NOJOKUTeIbHYIO CTOPOHy. OHako 9THM aBTopaM, Kal 
BUHO 43 paOoT, ONyOJHKOBaHHbIX B NoceHee BpeMa (°,1°), Jo cHxX Op He ya 
JIOCb MOATBEPAHTb Ha ombire cymjecTBoBaHHe Hz. Bericc (14) u3yyan qenecI 
BHe YJIbTpapvoueroBbIx syyell Ha KHMCIIbIeC PaCTBOPbI ABYXBaJICHTHOFO 2Keses 
HW OObACHAN HaOmoaemMoe OKUCIeHve %Keme3a JeHCTBHEM MOJIEKYJIAPHOR 
voHa H,*. Hamuunem storo %e HoHa Belicc oObaACHHeT Mpouecchl, UYU 
B pacTBOpax NO BAMAHHeM payuonusa (2°). 

HsyomweHHad 3feCb paOoTa CJIyKHT HayaJIOM HCCeOBaHHA, MNMOCBALIE. 
HOrO H3yYeHHIO KaK BOCCTAHOBHTEJIbHbIX, TAK H OKMCJIMTEIbHbIX CBOMCTB H-a’ 
MOB IIPH TeYCHHH peakUHH Ha JICKTpOMaX H B OObeMe PacTBOpa. 

Buipaxkaem OslaroqapHocTb akay. A. H. Opymkuny 3a mpeyoxweHHe TEM! 
H IIPOABJICHHbIM MHTepec kK paodoTe. 


Ly 
cd 


Tloctynuso 
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3HOHHOM CTOPOHE 2Ke/Ie3HOFO 9eKTPOLa NYTeEM KATOAHOM MOJIAPH3aUHH BbICALUTb PTYTb, TO XO 
BONOPOL NpoLowmKaer AubpyHAMNpoBarb, MOTeHUHaN AuppysHouHoli cropoubl pesko cABHraeTt 
B MOJOKHTEbHYIO CTOPOHY. ABJIeHMe 9TO, TOBHAHMOMY, HMeeT OOUIHe YepTbI C ONMCAHHbIM BbILL 
KelicTBueM ATOMOB BOMopofa Ha pTyTHbIli KaTOR. B JaHHOM cly4ae aTOMbI BOZOpOsa Monasak 
Ha MOBCPXHOCTb BIeKTpoa MyTem Auppysun. Onbir stor HocHT mpesBapuTesbHbiii XapaktTe] 


974 


Jokaagn Akagemun nayx CCCP 
5 1956. Tom 109, N 5 


PHSHYIECKAH NHMHA 


B. T. JIEBHY 


K BOMPOCY OB YCTOH4UMBOCTH ®POHTA NJIAMEHH 
TiPH MEJVIEHHOM FOPEHHHM >KU)IKOCTEM 


(ITpedcmasneno axademuxom A. H. Ppymxuneim 13 IIT 1956) 


OHYM H3 CYIeCTBCHHBIX BOMPOCOB TeOPpHH MeJIeHHOrO ropeHus sABAAeTCA 
poc 06 ycrowuuBocTu sToro pexkuma. B cryyae ropeHua B X%KHKHX BeLecT- 
cTaOWIH3auHA (pOHTa MWaMeHH MOXKeT, MHOBAAHMOMY, JOCTHraTbCA pH 
Oi COBMeCTHOrO BJIMAHHA TlOJIA TAKECTH WM BASKOCTH KHAKOCTH. 
KAK U3BeCTHO, TOpeHHe XKUKUX BeuleCTB, HaNpHMep, THNMa HHTpOrvu- 
@ MPOWCXOAUT B ra3s0BoH MeHKe, OOpasyroulelicA Ha] NOBEPXHOCTbIO %KHI- 
TH WH WpH ee ucnapenuH ('). TlockobkKy WHpHHY 30HbI TOpeHHA MOKHO 
faTb MaJIOH 10 CpaBHeHHio C XapaKTePHbIMH pa3sMepaMH cocya, MOXHO 
MaJIbHO PpaCCMATPHBaTb ee KaK OCCKOHCYHO TOHKYIO HU TOBOPHTb O MOBepx- 
HTH paspbipa, OTeNAIOUIeEH UCXOMHOe BeIeCTBO OT MpOsyKTOB cropaHua. 
wuMe STOM MOBEPXHOCTH pa3pbIBa OT NOBepXHOCTH Pa3pbiBa Mp ProOpeHHH 
0O0Opa3HbIX BeLIECTB COCTOHT JIMUIb B TOM, 4TO el HYKHO MPHNHCaTb HEKOTO- 
MOBePXHOCTHOe HaTAKeHHE 9, MOCKOJIbKY HCXOJHbIM BeLIECTBOM ABJIAeTCA 
{KOCTb, a IIpoqyKTOM ropeHHA — ras. 
“TAOUIM3Up YIoulee BIMAHHE MOBEPXHOCTHOFO HaTAPKCHHA Ha PexKUM rOpeHHA 
(0 uccmeqoBaHo JI. J. JIangay (*). B qanmbueliem OyferT, ofHaAKO, NOKa3aHo, 
(OHO ycTynNaeT CTAOHH3HPYIOULeMy BJIMAHHIO BASKOCTH XKHAKOCTH, HW YTOOBI 
YCJIOMKHATb BbIKMAaOK, MbI He OyeM ero YUHTHIBATb (T. €. MOMORKUM 3 = OQ). 
‘BuiGepem HeKoTopbiil MaJIbIIi y4aCTOK HOBePXHOCTH pa3spbIBa, KOTOPbIii MOXHO 
TaTb IIJIOCKUM, H pacCCMOTPHM JBHKeHHe BOWIH3H Hero. Hepo3smyileHHoe ABHKe- 
X%KUJKOCTH CTalMOHapHO H HalpaBJIeHO NepMeHAUKYJIAPHO K NOBepXHOCTH 
pbisa. Bseeyqem ocu koopyuHarT (x,y, Z), BbIOpaB NOBePXHOCTb pa3spbiBa 3a 
XCKOCTb (xX, y) H HampaBUB OCb Z MO HalpaBJIeHHIO CKOPOCTH ABHKeHHA KUI- 
TH. Torga nomynpoctpaHcTBo z<_0 OyjeT 3anOJIHeHO HCXOJHOH 2KUAKOCTbIO, 
OulympoctpaucTBo z>0 — mpoxyKtamu ropenua. HeposmyulenHoe ABu>KeHHe 
ropeBlel %XHAKOCTH BlepeqH pa3pbIBa COBeplaeTCA CO CKOPOCTbIO U1, 
peplero ra3a 03a pa3spbIBa — CO CKOPOCTbW Uz 
Ja uccieqoBaHvA YCTOHYMBOCTH pexKHMa TOPeHHA HaJIOMKHM Ha CTAaHO- 
}HOe HeBO3MYLICHHOe J{BYXKeHHe OeCKOHEYHO MaJIOe BOSMYILeHHe VY, Te- 
WMuecKoe BO BpeMeHH HM MO KOOpyuHaTe x. 
‘J\aa onpeyeseHua BOSMYLIeCHHOrO JBMXKeHUA OYAeM UCXOAUTb U3 ypaBHeHuit 
Bbe — Crokca Hu ypaBHeHHA HeMpepbIBHOCTH AAA o6eHX MKHAKOCTeH — He- 


DeBLUeH at cropeBlleH: 


/ du Ov" \ ap (ee Pv; ae 
a | z a Zz See Ae 
ere a7 ) ic, on ae gery eS 
au% _ ove apes ane vt) 
on (SE bu ee Gye Nye Ts gee | 7 
5 dv‘. dv; 
4 ar gr ae? 
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rye HHeKc « mpoGeraeT 3HayeHHA % = 1,2, MpHYeM HMHeKC 1 oTrHOcHTcA — 
HecropeBluleli H HHAeKc 2—K CropeBIlieH %KUAKOCTH. 3necb U;, Uz — KOMIB 
HEHTbI BOSMYCHHOM CKOpOcTH; u*— HeBOSMYWIeHHad CKOPOCTb, p* — Id 
HOCTb; ¥* — KHHEMATHYeCKaA BASKOCTb 2XHAKOCTH. , 

O6mlee pelleHHe STHX ypaBHeHHH, nNepHoywmueckoe MO KOOpMHAaTe HC 
3alolee Ha OeCKOHEUHOCTH, JIA HecropeBluieH XHAKOCTH UMeeT BUT: 


pe Aeilkx+hz)ert ae Ce! iRX+LZ) eye 


we re en! 5 
Ole —— i Aeilhx+kz)ert |. 1 a Celikathziert 


s+ VEE (= + 2) 


rae k —BomHopoe uucno; A u C — amnautTygH; 7 = iw; o — yacroTa, BOOOM 
rOROps, KOMMJekcHad. Ec BelleCTBeEHHad YacCTb  MOJIOKUTebHa, aMMJIy 
TYa BOSMYINeHHOrO JBHXKeHHA OyJleT SKCHOHEHUMAMbHO pacTH CO BpemeHeM 
T. €. P@2%KHM J[BHXKeEHUA OKasbIBaeTcCA HeycToHunBpIM. Ilosromy aDHenUe 
Halleli 3aqaueit OyeT HMeHHO HaxOKAeHHe, MPH NOMOWM COOTBETCTBYIOULL 
TpaHHUHbIX yCJIOBHH, STOM YaCcTOTHI. ; 

Pemenue ypaBnenuit Hapbe—Croxca HW HempepbIBHOCTH JIA CropeBUlel 
rasa HMeeT BHU: 


Syecb BesuuHHa L, mia § 


— 


3 Betlhx—hkz)ert + Delikx—hi)ert: (é 


\ : 
ee — we uy) Beilhx—ha)ert 


rye 


The 
se us Bi iN 6 ( 
2 Vo mi k ? j 
k 
B u D—amnusutyapl. 
Cchopmysupyem Tellepb rpaHuHble yCJIOBMA Ha MOBepXHOCTH pas pris 
OTeIAIOWeH CropeBIIHH ra3 OT HecropeBuleH *UKOCTH. Ha sToK moBeps 


HOCTH IIOTOK BeIICCTBa, BXOJAMero C OHOH CTODOUDI MOBEp XHOCTH pasppiB 
paBeH WOTOKY BeUIeCTBa, BbIXOWAULETO C Apyrou CTO POH SINC yaalmc. 


J = Pilly = Ply. (' 


Jlanee, eCJIM HOpMaJIbHad Claraloulad CKOpOCTH ra3a HCHbITHIBAeT CKaYe 
OT WU, AO Ug, TO TAHTeHWMadbHad CJlaratoulad CKOPOCTH jlOJDKHa OcTaBaTBe 
HeIIpepbIBHOH. 

Ilycrb C(x, f)— Mamoe cMelleHHe (BJOAb OCH Z) TOUKH NOBepXHOCTH pai 
pbiBa pH BosmymleHuuH. Torga OC/Ox jaer yrom HaKsoHa BosMy lle 
NOBEPXHOCTH Pa3pbIBa K OCH Xx. 


YCOBNE HEMPeCPbIBHOCTH TaHreHMabHOl cwaratouleii CKOpocTH ume 
BHI: 


(4 6 a) . 
of =o? 44,2 = 08 =o 44,8 (1 


Hlanee 3 ycOBHA HeCxKMMaeMOcTH cuefyeT, YTO CKOpOCTb pacnpocTp 
H€HHA Pa3spbIBa HE H3MeHAeTCH TPH HasORKeHHH OeCKOHeEYHO MaJIbIX BO3M 
WeHHH, T. @. B BbIOpaHHOll HamM ABMxYUelicA CHCTeMe KOOp_MHAaT 1 
MOBEPXHOCTH Pa3pbIBa JOJDKHbI BbINOJHATHCA yCJIOBUA 3 


, 


(1) oss ac 
Or =a, => “py 2 0: (1 
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‘Hakone, Ha MIOBCPXHOCTH Ppa3pbIBa, KaK HM Ha BCAKOH MOBEPXHOCTH pa3- 
fad MEANY ABYMH BASKHMH MKUAKOCTAMH, JOJDKHO BbINOJIHATbCA YCJIOBHE pa- 
CTBA HOPMdaJIBHbIX MW KaACaTeJIBHbIX CJlaralouqux TEH30pa HanpaAxKeHHuH, We Se 


dy) av?) 


See, p + 201), x —— p) + 202Vo ae > (12) 
aut) aed) ae al 
pr — + GE) =pvs| a +3): ie 
Honarasa ; 
@ < Feikxert (14) 


Jooqcrapiad B rpanwunbie ycnopua (10)—(14) Beipaxenua ja cKopocteli 
aBJICHHH (1)—(3) u (4)—(7), upuxoqyM fMocwe aemMeHTapHbIx mpeocdpa- 
BaHHM K 5 ypaBHeHMAM, CBASbIBaIOMMMM ocTrosuHbe A, B,C, D, F u pe- 
uuHy yj. OuHa 43 BeJIMUHH, HallpuMep ammuutyfa A, ocraerca pH sTOM 
OU3BOJIbHOH. 

| Ipeqnonaraa, YTO MIOTHOCTh razs00Opa3HbIX MpPOAyKTOB cropaHua BecbMa 
fla 110 CpaBHeEHHIO C MVIOTHOCTbIO HCXOQAHOH KUKOCTH, OyemM ocweqOBa- 
MbHO OMyCKaTb BCe€ MaJIbIe B OTHOUWCHHH 2/0, BeJIMUNHbI, YeM MOKHO 
IM©CTBEHHO YIIPOCTHTb 9TH ypaBHeHHna. Mcksiouad U3 HAX aMMMJIMTY bl, MO2KHO 
WYGHTb CeKyJIAPHCe ypaBHeHHe VIA HHTepecyrtoujeH HAC BeJIMUHHBI ¥. 
BBowa Avia yoOcTBa OespasmMepHylo HeH3BecTHyIO Q = y/v,k? Hn Oe3spas3- 


DHbIe BeIHUMHEI «& = j/o\v,k u B= g/vik®, mocme HeCOKHBIX, HO BecbMa 
DMO3AKUX MpeoOpa3s0BaHuH TpHXOqHM K ypaBHeHHIO AA onpefenenua Q: 


(A+ 2° +(8— tha) =VOFT, (15) 
| OdosHayHM yepe3 0 BemHuMHy ly) ae HM BBeJeM HOByIO HeHsBecrt- 
10 

w= 6(2 +2), (16) 


Torya HaxoquM culejyioulee ypaBHeHHe AA w: 
(w? + 1)? = 166% (w — 86). ewe) 


Kopuu 2Toro ypaBHeHua cyTb: 
mo< il w,—i, w= —i; 
we 1 a, 


Ileppie Ba KOPHA ator quia { BbIpaxkeHHA 


hy 2 ce sere: 
y= —2y, 2 / ae gk. (18) 
B coOrpercTBHH CO CKa3aHHbIM BbIle, mpH Rey >O amuuutTyqa BosmMy- 
PHA pacrer CO BPeMeHeM, H ABHXKeHHe XKUAKOCTH ABJIAeTCA HeyCTOHUMBHIM. 
ampoTusB, mpH Rey<0 BosmyueHHe 3aTyxaeT CO BpeMeHeM HM perKuM 
\WDKEHHA SABJIACTCA .yCTOHUMBBIM. 

Jaa Toro uro6pt umMeso Mecto ycslopue Rey <0, cormacuo (18) Heo6xo- 
{MO BbIMOJIHeHHe HepaBeHctTBa 


5 P<3V 3 gnpr'pr’. (19) 


FerpyAHo MWOKa3aTb, UTO JIBa Apyrux KOPHA We H Wy NpHBOAT K 3Ha- 
H4AM %, y KOTOpHIX ycsoBpue Rey<0 Bblpamxaerca TeM 2Ke HepaBeli- 
som (19). | 
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acan 


TakuM o6pa3oM, HepapencrBo (19) sBaseTca yCOBHeEM yCTOMUHBOCT 
pexKHMa MejVieHHoro ropeHna. Tipu sHaveHHu 


j>V 3Vaapier (2 


P@2XKUM MEJVIEHHOTO TOpeHHA OKasbIBaeTCA aOCOJIOTHO HeEyCTOHYMBbIM H 3aMé 
HAeTCH PeKHMOM TypOyseHTHOrO ropeHua. CpaBnuBan (20) c ycJIOBHe 
YCTOHUMBOCTH Ppex*KHMa MejIeHHOrO TOpeHHsA, CTaOMJIM3MpOBaHHoro MOBepx 
HOCTHbIM HaTA2KeHHeM, nosyueHHoro JI. JI. Jlanyay (*), Mbl BUAUM, 4TO UP 
Wy > oe h/2gtlep ls, HepapeucrBo (20) qaer quia j OObUIHe 3HayYeHHA, YeM TIC 
JIyYeHHbIe H3 cooTBeTcTByloulero HepaBencTBa Jlanqay. Qro osHauaeT, U1 
Mp JOcTaTOuHO GOMbUIOH BASKOCTH TopsAWeH %XAuAKOCTH (NopsyKa | Tyase 
CTAOHJIM3HPYIOWIHM (paKTOPOM SABJIAeTCH BA3KOCTb, a He NOBEpXHOCTHOe Hé 
TAXKEHHE. & 

M3 (20) HerpyqHo Takxe BHeTb, 4YTO B CJIyyae Ta30B BH3KOCTb H 
ABJAeTCH (akTOPOM, OOeCNeUHBaIOLIMM CTaOHJbHOCTb pexHMa MejVJIEHHOP 
ropeHusa. . 


Muctutyt dusnueckoH XHMHH Ilocrynus0 
Akafemun Hwayk CCCP 13 III 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1A.®.Beasnes, Coopn. crate no Teopuu B3pbiBuaTbIx BemjecTB, 1940. ? JI. Jl at 
‘ 


may,E. Jiugdwuu, Mexanuxa cnmomHpix cpex, 1953, crp. 576. 
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Hoxaayn Akagemuu nayr CCCP 
8 1956. Tom 109, Ni 5 


PH3HYECKAA XHMHA 


B. Bb. PATHHOB, 41. JI. 3ABE)KHHCKUH u T. HW. POSEHBEPP 


SAEXOBAHHA MEXAHHM3MA TBEPEHMSA PHMCOBbIX BSDKYLIMX 
BELUECTB B NPHCYTCTBHUM JIOBABOK 


(II pedcmasreno axademukom II. A. Pedundepom 16 III 1956) 


KuneTHkKa rpatallMv PHMCOBbIX BAXKYUIMX BeMeECTB XOPOIO ONNcHIBaeTCA 
BHeHHeM, BbIBeeHHbIM A. H. Konmoroposnm ('). (Anorga, Hanpumep mpu 
QMCHHHM YTHNCa B MPHCyTCTBHH CyJIb(MTHO-CHHPTOBOH Gapyzbl B OoubUINXx 
| WeHTpalMAX, MOET ObITb UCMONb30BaHa Tak2xKe opmyvia Tenepa u 3axca (?).) 
Yoapuenue Kosmoroposa 

WpakTHyeckKH  MOJIHOM Oe. 109? 
HYaHHH mpolecca, korya $ 
‘@ 3aKPUCTaNIM30BaBLIeroca 
emMa  cocTaBslaeT ~ 0,99, 
eT BUA 


tx — BpemMaA JO TpakTuye- 
HOMHOrO OKOHYaHHA KpH- 
H3auHH (ceK.); n — Bepo- 
‘(OCTh OOpa3soBaHHA LWeHTpa 


cTamM3auHH B 1 cM® Hesa- f eR uae: 5 6 manfa 
icTaJIIM3OBaBlUueroca OObeMa V6 $$ 

-1 —3). aah 
I cex. (cex?-cm’*); C= _ Puc. 1. Mamenenne pacTBopnHMocTH ABYBOHOrO rHnca 


di/dt — nunelinan CKOpocTb Co, KOHWeHTpauHH MoOyBozHOTO runca Cp u Koappu- 
Ta KPHCTaJVJIOB (cm-cek +), WHeHTa YCKOpeHHA HJIH TOpMOxKeHUA Mpouecca x/to B 
iMpr IIPHHHMaeM, UTO TBeEp- 3aBHCMMOCTH OT KOHICHTPallHH MOBaPeHHOH COVIH 
we mpoTekaeT BCJIeCTBHE ; 
KDUCTaIJIH30BbIBaHHA JIBYBOAHOTO LHIlCa U3 PpacTBOpa, TI€peCbIM[eHHOrO OT- 
{MTEJIbHO S3TOTO HOBOOOpa3sOBaHHA, TIPHYEM = Tepecbilmlenve o6ecneuHBaeT 
TBOPAIOUMHCA MOJYBOAHbIM THC. CieOBaTeIbHO, fl MOXKHO CBA3aTb C 


In? ae (2) 


2 
Co 


( CxC4 — mpouspegenne KoHUeHTpaiuH Ca?" u SO* npn pacrBopenuu ucxos- 
i MoquuKauMH B BOJe HAM BOMHbIX PaCTBOpAaXx S/IeKTPOMHTOB (B TOM YHCIE 
OepKallUX OHOMMeHHBIe HOHbI), Cy — PpaBHOBeCHaH KOHUeHTpalluA KpH- 


JNM3yroulerocA BYBOAHOrO KaJIbUMA. 
Jimnetiuaa CKOpocTb pocTa KPHCTasJOB NOAYHHAeTCH 3aKOHaM Auppysun, 


vomy dbusuyeckuit cmpicn dl/dt MoACHAeTCA ypaBHeHHeM: 
; dl A | 

: : ah B (Cp — Co), (3) 
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rye @ — KHHeTHYeCKHH KoappuuHeHT; Cy— KOHIeHTPallMA MepecwillleHHA, CO 
japaemMoro UCXOAHOH MoqupuKalMell — NOJyBOAHbIM rHmcoM — MO OTHOLUCHH 
K KOHeYHOH MOAMPHKAaLHH — JBYBOAHOMY ruicy. 

J]14 NpoBepKH BOSMOXAKHOCTH HCNOIb3OBaHHA ypaBHeHHsA (1) pH MoAcTaH 
Ke B Hero BeJIHUHH 43 (2) u (3), MPONOPUMOHAJIbHbIX N HC, HAMH OblwIO H3y4eH 
BIMAHHe pa AOOaBoK (MepeveHb OOMbUIMHCTBa M3 HUX aH Ha puc. 2). Joba 
KH BBOJ|HJIHCb B KOJIHYCCTBE 
0,05 yo 3—5 Mou/1, B 3aBHe 
MOCTH OT HX paCTBOPHMOCT 
IIpu strom cKopocTb mpouec 
H3MeHANaCb B WWHPpOKOM MHTe 
Basle: oT 6—8-kpaTHOrO YI 
auuyeHHuAxA = =6yjo.—- 4—- Kp aTHOP 
3aMe ICH. 

BemuunHa Cy BO BCeX CJ 
yaAxX onpeseaAlacb AaHAaJIMTH 
yeCKHM TlyTeM C Yy¥YeTOM HOH 
HOH CHJIbl pacTBopa (AeHCTBA 
HOCTOPOHHHX HM COOCTBCHHBI 
HOHOB). SHayeHHe Cp HaxOd 
JIOCb 9IKCHEPHMEHTAJIbHO TUTPC 
BaHHeM KaJIbUMA TPpHJIOHO! 
«B» B COBeplIeHHO NpospayHol 
pacTBope, BbIAeCJICHHOM H3 Cj 
CneH3HH NOMYBOAHOrO cysibde 
Ta KaJIbluMA lpocacbipaHyel 
yepe3 MOPHCTHI CTeKJIAHHBI 
gumptp Ne 4. GuHauyenne 1 
onpefemaocb TO BpemMeH 
OKOHYaHHA _—TETIJIOBbIe eH 
(KOHICHTpalua UCXOAHOH | © 
cneH3uu 50%). 

Ha pue. | npuBeyeua 3aBi 
G3 O# 85 06 G78 9910 12 45 47 20 25 G0 CHMOCTb H3MeHeHHA Cy, Cy 

KOSPPHUMEHTA 3aMeJVICHHA WI 


Puc. 2. VW3menenwe koadduunenta yckopeHua HVJ tesa npouecca tx/to a 
TOPMO2KEHHA Mpouecca B MpHCyTCTBUM oOaBOK B 3a- HeHTpanuy BBCCHHOL 
BHCHMOCTH OT BeJIMYHHbI, MpOMOpuvoHaIbHOK KpH- NaC]. Sror rpadux, ABM 
cTaJJIH3alHOHHOMY apamerpy. a — NH,Cl, myica THNMUHbIM, cBuyeTe. 


e Re eee && eee ae Beas wlieore CTByeT O TOM, 4TO yBesHe 
cea NagsOs. KI, Pe KEI ’ Hue Cy BbISbIBaeT yCKOpek 
KPHCTaIM3alluu, Tora Ka 
MOC€ MaKCHMyMa KPHBOH Ip yMeHbIWeHHH Cy Mpoecc 3amefneTcs. 


Ha puc. 2 JaHupie, NomyyeHHble MPH uCCeOBAHHM MHOrHX AoOaBok, mpe) 


CTaBJICHbI rpapvyecKH B KOOpAMHaTax ul 
: 
i. 


K be 
TCE. ; 

re K = / lg ie (Cp — Cy) Ana rumca c AoOaBKol, Ky —To xe Aa Pl 
0 ‘ is 


ca 6e3 qoOaBkH. Kak BYAHO H3 puCyHKa, B 9TOM Cilyyae HaGsOqaeTcA onpen 
JIGHHaH 3aKOHOMEPHOCTb B eHCTBHH WoOaBok. Ilomyyenuble pesysbTaTbI NOKé 
3bIBaIOT, YTO ypaBHeHHe 


Ay 


Wid oveslieeAaiey WN es i 
G LG a 

/ Ig a (C, — Co) E 
0 — 


bye = 
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' €BO TpeoOpasoBanne B OespasMepHoe MO3BO/IAeT: ONMCATS Mpouecc TBEpAeHHA 
Ca B IPHCyTCTBHH AOOaBOK, ABMAIOULUXCA CHJIbHbIMM HM CaObIMH SeCKTPOJIH- 
iM, a TAKKe HESICKTPOMHTAaMU; OObEAMHUTH JaHHble 10 [elicTBuIo yCcKOpuTe- 
HW 3aMeINTeNeH H, HAKOHEL, YYeCTh BIMAHHe JOOABOK, HMEIOWIUX OUHAaKO- 
- € THNCOM HOHbI. 
PasiWune B XHMHYeCKOH Mpupose oOaBok OOycMOBMUBAeT PasHbIii HaKJOH 
‘MBIX, OHA H3 KOTOPbIX ONHCbIBaeT JeHCTBHe BCeX H3yYeHHbIX Cosel aMMo- 
‘MW HaTPHA, a Tak*Ke aMMMaKa HW ITHJIOBOrO CNUPTAa, ABJAIONIUXCA 3aMeIH- 
“MMH, BTOPad — YCKOpsIouIHH 9appekT NepeunceHHbIx coe Kaus. 
‘Pa3BHBaeMble B3ris[bl Ha Mexa- 
M TBepeHHA rHca B NpHcyTCTBHH 
s OTCYTCTBHe JOOaBOK OTKPbIBaloT 
M K YUpaBJIeEHHIO CKOpOCcTbIO Tpo- 
ca. 
IIpu BBeqeHuH BMOYBORHBIM Cysb- 
’ KaJIbUMA C BOOM 3aTBOPeHHA AByX-  ” 
MMOHEHTHOH oOaBKu KCl u K,SO, 
{HO W3MCHHTb BeHUMHbI, upomop- */s% 
DHAJIbHbIe f HW CB ypaBHeHuu (1), 
aBHB HX TIpOW3BefeHHe UW, Kak cmeg- (FZ 
Wc, tx MOCTOAHHbIMH. 
M3 puc. 3 BUAHO, 4TO-B 3TOM CHy- 9+! 
* TIPOUHOCTb THMCa UMeeT TEHCHILHIO 
y) yBeIMyeHHIO M0 Mepe CHH>KeHHA 95 0 
qmeuTpauuu K,SO,. Xsopuctelit Ka- DO ee) eee ec rl) 
4, MOBbIMad PaCTBOPUMOCTh HCXOJ- SELES MOR LI fod SEED 
ra (G2 monfa) 
4 MOuuKaluu, cmocoOcTByeT OoJIb- ; 


ii MOMHOTe ee Mepexoya B WByBOA- Puc. 3. U3menenne kooppuynerta ynpoune- 
We Pune HU PHICa Y H BEMHYHH, MPONOPUHOHAJIbHbIX 


5 __ KPHCTasJIM3aHOHHOMY TapaMeTpy H CKOpo- 
ITpequaraemprii Me€XaHH3M TBepJe CTH 3apO%KJeHHA WEHTPOB HOBOH (asbl, B 3a- 


dw YHuca B IIpHvCyTCTBHY OOaBOK = pucumocru oT MOJIAPHBIX COOTHOLICHHH 
XOAUTCA B IIPOTHBOpedHH C BbIBOLaMH mexmty KCl a K2SO,. 

copos (*, 4) ,TpakTYIOWINX 9TOT BOMpPOc Ge 
OUKH 3PpCHHA KOarysJIAWHH KOOU]- ea = / Ber As 

4% CHCTEMBI. G 

| Mcxoqa u3 TpeqnomoxXeHHA O pac- ee Din 
PPeHHH UCXOAHbIX MHHePaJIbHbIX uy gk Cy (C 
YIMX BellecTB, B YaCTHOCTH MouJy- 

(HOTO CyJIb:paTa KaJIbUHA, H 3apoxK- 

HA HOBOOOpa3s0BaHHA (B JaHHOM CJLydae — JBYBOHOTO CyibiPata KaJbuHA) B 
KOH cba3se M3 NepecbieHHOrO MO OTHOLIeCHHIO K 9TOMY HOBOOOpas0BaHHlo 
°TBOpa, MO%XHO OOBACHHTb MpaKTHYecKH MOJIHOe OTCYTCTBHE BAXKYIIAX 
bucTB y Oe3BONHOrO CyJIbiPaTa KaJIbIlMA, pPAaCTBOPHMOCTb KOTOPOTO O1H3Ka 
‘AKOBOH JIA runca — ABYrM[pata, a TakxKe OOJIBIIYIO CKOpPOCTb TBEpeHHA 
WMpUKaUMH «pacTBOPHMbIM aHTHAPHT» HW «OOe3BOXKeHHDIH NoJyruypar», 
}OIJUX MO OTHOWeHHIO K CaSO,:2H.,O Gomee TepecbieHHbe, YeEM MOJyBOL- 
iM rumc, pactsoppr (°,°). 


Bcecors3Hblli rocyapcTBeHHbIlt HayU4HO-HCCeLOBaTebCKHH TlocrymH10 
WHCTHTYT 2Kee3OOeTOHHBIX H3eHH H HEPYAHbIX MaTepHaJiOB 12 III 1956 


IMTHPOBAHHAA JIMTEPATYPA 


1A. H. Koamoropos, Mss. AH CCCP, cep. matem., Ne 3, 355 (1937). * F. Gé6- 
eres es, 7s. 1.,fuys., 77 (1932). © J. Tranbe, ‘Koll. Zs., 25, 62 (1919). 
mc. Fischer, Bull. ASTM, 2, No. 192, 43 (1953). *° TI. II. By auu kos, lume, 
¥ecneopanve u mpumenenne, 1943. © W. C. Riddell, Rock Prod., 538, No. 5, 68 
5G). 
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Jloxxaym Axkakemun Hnayk CCCP 
1956. Tom 109, Ne 5 
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PHBHIECKAA XHMH 


B. H. ®@HJIMMOHOB uw akayemuk A. H. TEPEHHH 


MPOABJIEHHE B WH®PAKPACHOM CIEKTPE B3AMMOJEHCTBHS 
AJICOPBHPOBAHHbIX OPFLAHHYECKHX MOJIEKYJI C KMCJIOTH bIMM 
IKEHTPAMM MOBEPXHOCTH CHJINKATEJA W AJIKOMOCHJINKATEJS 


Py. 
= 


B3aumojelicrBue MOJIeEKYJI C MOBEPXHOCTHIO acopOeHTa HCCeNOBAaJOCb pau 
IPH MOMOUH HH*ppakpacHbIX CMeKTpoB NorsmomenHA B psye pador (+). B 6om 
IIMHCTBe ONbITOB B Ka¥eCTBE ANCOPOEHTA HCHOJIb30BaNIOCb MHKPOMOPHCTOe CTEK: 


: 
b 


HCCMCNOBaIHCb VM3MeHEHHA, HacTyarowe E 
N€pBbIX OOepTOHaX BaJICHTHbIX KOJIeOaHHMh 
pala OpraHuyeckHX MouleKyJI pu UX aycop6 
WMH M3 pacTBopoB B CCl, Ha MoBepXHOCT! 
aJIOMOCHJIMKaresiq (CHHTeTHYeCKOTO KaTaJH 
3aTopa) H cumuKarea. Kpome Toro, u3y4a 
JIMCb H3MeCHCHHA NoOo0ch! Norsomenua OH 
rpylill NOBepXHOCTH aJIOMOCHINKaresA Mp! 
ero NOPpyXeHHH B KUAKOCTH. OTH U3MeHeHMS 
ObIIH CpaBHeHbl C H3MeHeHHAMM novo 
OH-rpynn M. 0. cTekla mpH aycopouHt 
TeX Ke COCLHHEHHH H3 ra3s00Opa3sHoHn a3bl 
OOpasubl aOMOCHIHKaresa B BUe wapH 
KOB JHaMeTpoM 2,5—3;5 MM HMeJIH YJeIbHYK 
nopepxHoctb 400 m?/r. O6bem mop c payquy 
com Jo 380A cocrapnan 0,15 ma/r, c paquy 
5  com,30—s0 A 0,32 mMa/r uc paquycom 50= 
70 A 0,25 ma/r. CusuKareib Mes yeJIbHYk 
NOBepXHOcTb 500 M?/r, o6mIHH O6beM NO} 

. 0,45 mu1/r, O6bemM Mukponop 0,32 ma/r. O6pa3uik 
Puc, 1. Hsmenenve nonocnl norsome- mM. Tf, CTeKa MMe Y]eJIbHYIO MOBepXHOCT 
ES uat ional cee a ie 100 mM?/r uw Tonmuuy 3 MM. B onpirax c asi 
ubii OOpasen M. M1. crekaa;2u3—  MOCHJIMKareieM M CHJIMKaresleM MCTOJIb3OBé 
oOpasel, afcopOuposasmnii mapbi JIMCb KIOBeTbI TOMWMHOH S—20 mm. Ilepe 
xuopOeHsou1a; 4 — o6pasell, Morpy- TpOBeeCHHEM OMbITOB acop6eHTbl 3 yac 
ce dae Ga eren NpOKaJIMBaJIMCb Ha BOSAYxXe Np Temnepatyp 
630° 4 nNoyBeprasHcb BAKYYMHOM TpeHHpOBK 

mpu 300°. Aycop6una mnapos, norpykeH# 

ajlcopOeHTOB B PaCTBOP H XKHAKOCTb, a TAKXKE CbEMKA CIMEKTPOB IPOM3BOAMIMC 
B CTCKJIAHHbIX KIOBCTaX, COCMHEHHbIX C BaKYYMHOH cucTemoli. B pa6ot 
MCHOJIbSOBaIICA JBYXJyYeBOH SaNMcbiBalouM cneKTpodoTometp c 5 crekJAl 
HbIMH [IPH3MaMH, CKOHCTPYHpOBaHHbI MO OOpasily npHOopa, mpeso*KeHHO! 
H. T. Apocaascxum (°). CnektpasibHad wHpuna mem coctaBiana 15 cM 
y 7000 cw}. 
B uccJleqOBaHHOH OOMACTH CNeEKTPa aJOMOCHJIMKaresib, CHIMKaresb H M. | 
CTeKJIO HMCIOT OMHY HHTCHCHBHYIO NOMOCy NOPOWeHHA, MpHHawexalyro me 
BoMy OOepToHy kKomeOaHua O—H rugpokcuoB mopepxHocTu ajcop6exTo 
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=—0H 


prs a 


Ani 
73204 “7180 


7500} 
000 + 
6500+ 
6000 |- 
CM” 


‘CHMyMbI Tosloc O — H 8B npeyemax TOUHOCTH H3MepeHHii CoBNaqasH AIA BCeX 
ppOeHTos H Haxoquauce y 7320 cm. AjCcopOuuA MOCTOPOHHHX MOVIeKYu1 BblI- 
aJla paClHpeHHe, YMeHbIIeHHe HHTCHCHBHOCTH HM CABHP K MCHbLIMM 4YacTOTaM 
och) OH-rpynn (pue. 1). Tipu ne6ombuux konuyectBax ajCopOu“poBaHHoro 
.eCTBA HaOJHOAaIOCb COCYUECTBOBAaHHE MOJIOC HEBOSMYLICHHbIX H BO3MYLeH- 
- OH-rpynn mopepxuoctn. Jlanbuelimee yBeanyenue KomMyectBa acop6upo- 
Horo BellecTBa HM Norpy2xkeHve afcopOeHTa B KUAKYIO (ba3sy aHHoro coesMHe- 
He H3MeCHAJIM MONOAKCHHA TOJIOCbI BOSMyWeHHbIX OH-rpynn. Pasauuua B 


W2qenuu momoc O—H™M. nm. crekma u aiomocHHKareA He Ha6uOJasocb. 
“MUHHbI CMelWICHHA YaCTOTHI 


—~H (Ay) mpu agcop6uun pa- Bs ae 
coeqHHeHHH JlaHbl B TAO. 1. Touwxenne yactorwi nepporo obeproua OH-rpynn 
4 afCopOUuHH Me3HTHJIeHA, moBepxHocTH (Av) 


po6eH3oa, Oen3albyeruga, 
THIspupa, AHOKCaHa, AHHIH- — ancopoupysueeca 
MeTHJIaHHWJIMHa, JUMeTHIaHH- coeAuHenHe 
aa, MeTHJIQUpeHHaMHHa, MH- 


Axcop6up yroiueeca 


r= | 
cM coequHeHHe 


Che! 


HHa alueTOHHTpUJla, MeTAHO- 
‘" aes oo nA ie f e n-lekcaH 70 ||X.1op6exH3001 140 
me HO PeAHeHTb NOMO- TW uxnorexcan 70 |\VMogucrpri metua} 150 
He MOJIOC BOSMYULCHHbIX OH- Uerpipexxsopu- Hurpometau 160 
Ml He yalocb H3-3a CHJIbHO- CTOe O0BO 90 |\Bexson 230 
a3MbITHA HM YMeHbUIeHMA HH- YerbipexxJiopu- Toayou 300 
cTpi yraepom | 100 ||Auerox 1000 
CHBHOCTH Mosocbl O — H, Ko- X.s1opoopm 120 
bax B STHX CUYYAAX WpakTHye- 


| Hcuesasia. CpaBHeHue C HMelo- 
HCH B JIMTepaType JaHHbIMH(*) TOKa3bIBaeT, YTO OTHOCHTeIbHOe MOHHKeHHE 
ToThl OH-rpynn nopepxHocrus 1,5—2 pa3a mpeBocxoyAuT cmemjeHHe yacTOT 
H MetTahosla HM deHOwa Ip pacTBOpeHHH UX B COOTBETCTBYIOULUX PacTBO- 
eAX. ITO MOATBepxKAaeT NpeANoNOKeHHA O CHbHOH «NpPOTOHH3alHUy, 
. KHCJIOTHOM XapakTepe rHAPOKCHJIOB aJIOMOCHJIMKaresid HW CHMKaress. 
IIpH torpy2xXeHHH aJOMOCHJIMKarela B pacTBOp 
quaTuapupa Hadsrosalocb pesKoe mayeHve HHTeH- 
CHBHOCTH HH3kKO¥aCTOTHOTO MakCHMyMa (5765 cm +) 
o6epTOHHOH mogocht C —H adupa (cm. puc. 2). Ta- 
Koe H3MeHeHHe Momochl C — H sapaaerca xapakTep- 
HbIM TIpH3HaAKOM B3aHMMOJeHCTBUA SPupa C 3IEKTPOHO- 
AKICMTOPHbIMH MOJIEKYJIaMH KHCJIOT H rasOreHHOB 
MeTaJIJIoB (°). OHO yKa3bIBaeT Ha TO, YTO MOJIEKYJIbI 
apupa afcopOupylorca Ha KHCJIOTHBIX WeHTpax Mo- 
BepXHOCTH aulioMocHHKarea. [locKobkKy aHasoruy- 
Hoe H3MeHeHHe mMosocbl C — H HaOmofanocb Takxe 
. 2. U3menenhe moviocbl 
womenua CH gustan- UP afcopOunu spupa Ha CHIMKaresle, TaKHMHM KHC- 
jpampuH aycop6unu ero JIOTHBIMH WeHTpaMH ABJIAIOTCH, MOBHJIMMOMY, «IIpo- 
awiomocHHKarese. / —  TOHH3HpoBaHHble» OH-rpynms! nopepxHocru. 
feep 2dupaB CCl,; Tipu morpy2xeHHH aJOMOCHJIMKareia MW CHJINKa- 
-TOT %Ke pacTBOp mMocue 
pyxeHua Buero amomo- Te B PaCTBOP MeTaHONa Obi0 OOHApy2KeHO NOHH- 
chulmkarewA YKCHHe YACTOTbI NepBoro OOepTOHa BaJeHTHOTO KOVJIe- 
6anua O— H 7115 cm MoHoMepHbix MovleKyJ MeTa- 
ta Ha 25 cm! 4 MOBbILMeHHe YacTOTb! OOepTOHa KOeGaHua C — H 5880 cm ? 
35 cm !. [lonmxKenne uacroTp1 O — H nadsogasocb TakxKe pH ascopouny 
iHoua. Takoe W3MeHeHHe yacTOT OOBACHAeTCH, OYeBHYHO, OOpas0BaHveM 
bHOH BOOposHOH cBa3M Mexkyy OH-rpynmamu nopepxuHocTu u aromom O 
{POKCHJIOB CIHPTOB. 
-SHauuTebHOe H3MeHeHHe CMeEKTPOB HaOMOfaloch MpH acopOunH a3s0Tco- 
alllux coeyqwHenwi. Ha puc. 3 toka3aHO H3MeHeHHe CleKTpa MeTHJIAHHJIMHAa 
4 aycop6unu. B cnektTpe NorsoujeHHA pacTBopa MeTHMaHWIHHa C NOrpyxKeH- 
MB Hero aJsIOMOCHsIMKareseM, MOMMMO Nostocbl cai3sH N — H merusannuinna, 


Kagauerocsa B pactBope (6725 cm™+), BuqHa Monoca N — H agcop6uposanxoro 
Es, 983 


. 


EF 
J 


amuna (6565 cm‘), 3HauHTeJIbHO CMellleHHad B CTOPOHY MECHbINHX Yacror. 
puc. 4 CXeMaTH¥eCKH NOKa3aHO MO/102%KeHHe MAKCHMYMOB MOJIOC HePBbIX o6ep? 
HOB BaJICHTHbIX KomeOaHHa N —H ucceqoBaHHbixX HaMH a30Tocojep Kali 
coequHeHHit B pacrBope HM B acopOupoBanHoM cocrosHHH. TIpu ajicopOunH 
(peHuamuHa mosioca N —H ucyesaet. HM3menenne yacToT OAMHaKOBO IPH @ 
COpOWHH MoueKy.I Ha aloMOcHAMKarevle HM. 1. creKse. B mpHBeeCHHOH Ha Puy 
TaO/MUe abl KOMCTAHTHI dIeKTPOMTHYeCKOH AuccouMaHH k (°), XapakTepH3YK 
(le OCHOBHOCTb COCAMHeHHi, H BeIMYHHbI NonmMKeHHA YacroT N —H 
npuaqcopousn. B crpykTypHbIx PopMyJlax TOUKH y aTOMa N CHMBOJIHM3up} 
JOT HeNoOeeHHy!O Mapy 9JIEKTPOHOB, TOU 
Rij NeN CH B apoMaTH¥eCKHX KOJIbiaxX — T-3JIEKTPI 
HbI. CrpesKaMH yCJIOBHO OO03Ha¥eHO CME 
WeHHe 3JIEKTPOHHOH MVIOTHOCTH Henojewe: 
HOH Mapbl 3JI€KTPOHOB B CTOPOHy OeH30/1 
HbIX KOJIell, KOTOPoe, KaK H3BeCTHO, MMe 
MeCTO B CBOOOJHbIX MOIeKyIaX STHX Coe} 
2  HeHHH. 
; 7 Tlonmxenne uacror N —H spisBano o6pi 
See Bae 30BaHHeM BOJOPOAHOH CBASH Me@XKILy KHCJIO! 
3  wHpima OH-rpynnamMu MoBepxXHOCTH H aTON 
te ge. So ter ee N agcop6upyroumxca Mosekyn. Ha at 
S x yKa3bIBaeT, B YaCTHOCTH, TO, 4TO MONO 
H—N anuunua HCmbiTbIBaeT Takoe 2Ke CMe 
Puc. 3. Cnektpbi norsiomenua MeTHI- yye MPH B3aMMOJeHCTBHM aHMIMHa CO C1a6Bl 


aHHaHHa. / — pacTBOp MeTHJIaHHJH- 7 7 C 
Han CCL 2 — eunenl memuaimns  RuCnOTan (7). [IpuHauHow cuabHoro n1¢ 


3 — pacTBOp MeTHJaHHJIHHA C \aJIO- 2 
MOCHJIHKareseM (TOMHHAa TOrmoma- AHWJIMHA HU MeCTHJIAHHWJIMHA ABJIACTCH, C Ha 


louerO CJIOA YMeHbUIeHAa B 2 pa3a) Heli TOUKH 3peHHa, ocmabmeHHe cBa3eH N—f 
BCJI€(CTBHe H3MEHEHHA PHOpHAUSAaUMH BaeH 

HbIX OpOuT aToma N. JlelicrauTembHO, B CBOGOAHBIX MOeKylaxX STUX CoeuHe 

HUif HeMOeeHHad Mapa aeKTPOHOB a30Ta CMelIeHa B HallpaBseHHH OeH30Mb 

HOrO KOJIbILa, O YEM CBHJeTeIbCTBYeT, B YACTHOCTH, HH3KaH OCHOBHOCTb “ 

coeMHeHHi. CMelieHHe JuIeK- A Lin Fel, 

TPOHHOH TWIOTHOCTH K OeH- COE GUHEHUE K cmt Monomenue NONOCI my 


3OJIBHOMY KOJIbUY, B Pe3yJIb- | / Cony NH, | > 195 y 


Tare KOTOporo cBA3b C—N A FAP 
a0, 3 
mpHOamkaetca m0 xapaxte- | 2 nA Dore | 1104 65 


py K ABoiuol cBasn, co- | 3) ¢ )*nu, 416% 110 
MIpoBoxwaeTcH W3MeHeHHeM fF ar Saige 
rHOpuqusaluH BaneHTHErx | 4 Saline) pea 


op6uT atoma N. [Ipu stom || 5 CEN = ony 5 ag 
Gases ol 


- 


YBEJIMYNBAeTCA JOA T-31eK- c= | 
TPOHOB B OOpasoBaHHk CBA3H LP lina ee LE a| | 
N —H, cBa3b 9Ta yxKpen- ae 

JIA€TCH, UUACTOTa ee MOBBI- 
maetca (*). O6pa30panue Bo- 


OpOJ HOW CBA38H Me = ; 
oa ql ° Oneniy aite aes Puc. 4. Tlomoxenue nonoc nornomenun NH: 1 — 6et 
3usaMuHa, 2 — n-cbeHunenqMamuna*, 3— anununa, 4- 
BePXHOCTH IPH ajlcopounu Tudenusamuna, 5 — meruaannunua, 6 — muppom 
MIPHBOJUT K CMeUICHH1O 91IeK- CraomHaa AMHHsS| —B pacTBope; nyHKTHp -— B aycopol 


TPOHHOH MMOTHOCTH cBOGO]- DO AHHOM (OOCRQEHUE 

HOH TWapbl SJIEKTPOHOB 06- 
patHo kK aTomy N. IIpu stom u3mMeHsetca xapaxtep cpa3su N — H, u uacror 
ee npuOsMKaeTca K yacrore N —H mosekyvibl OeH3uaMHHa, B KOTOpOTi CBC 
OofHad Napa 9eKTPOHOB 4 JO amcopOuuH Opita JIOKaJIM30BaHa y aToma N (Ch 
puc. 4).B Monekye mMppona, B KOTOpof cBOOO_HaA Napa 9eKTPOHOB a301 


* 
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n-PeHHseHAHaMHH afcop6upoBaica us pactBopa B CHCl. 


Std 


noes cs tat fr 


TByeT B OOpasoBaHHH yCTOMYHBOrO 3JIEKTPOHHOFO CeKCTeTa MOJIeKYJbI, all- 
(MMA He MPHBOAUT K JOKAMM3alHH CBOOOHOH Napbl 3CKTPOHOB y aTomaN, 
JIbHOrO NOHW2KeHHA yacToTh! N — H ue nponcxogur. 


dleHHHTpawcKHH YTocyapCTBeHHbIM YHHBepcuTeT Tlocrynuao 
um. A. A. )Kqanosa 22 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


pocnmapckui, A. H. Tepeunun, JAH, 66, 885 (1949); Jl.H. Ky pe 

. Heytimun, JAH, 68, 341 (1949); H.T. Apocnasckulh, )KOX, 
8 (1950); A. H. Cugopos, JAH, 95, 1235 (1954). 2 0. C. Monuanosa, 
[DP pe6enumu Kos, 7KOX, 12, 588 (1942), 2H. T. ApocaascxKxuih, Bec. 
urp. yHuB., Ne 3, 55 (1950). *B. MW. Mawabimes, W383. AH CCCP, cep. cus., 5, 
B41); R. Mecke, Discuss. Farad. Soc.,9 161 (1950). °B. H. Ouaumonos, 
‘“Tepeuuu, JIAH, 109, Ne 4 (1956). © CnpaBounHk xumuxa, 3, JI.—M., 1952. 
MeoupocIaBnckui, \KOX, 22, 265 (1948). ° R. BE.’ Richards, Trans. 
.Soc., 44, 40 (1948). 
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Jlonnaam Anxagemun nayk CCCP 
1956. Tom 109, Ne 5 


PEOXHM#. 


Ugeu-Koppecnonszent AH CCCP O. A. AJIEKHH u M. H. TAPACOB 


O TEHE3HCE XHMHUYECKOLFO COCTABA BO,bI OSEPA BAJIXAU 


Msyuenue 03. Basxai mpeyctapisieT MNTepec, C OJHOH CTOPOHbI, WpakTl 
YeCKHH, MOCKONbKY OHO HCMONb3yeTCH B KaYeCTBE OCHOBHOFO MCTOYHUKA B 
qocHaOxKeHHuA OOWIMpHOrO paloHa H, C Apyrou, B TeOPpeTHYe€CKOM OTHOIICHH! 
Tak Kak J[O CHX MOp elle MOJIHOCTbIO He BbIACHeHa MPHYHHa CPpaBHHTeJIbHO H 
BbICOKOM MHHepalu3auMH sToro OeccTOUHOrO, HaxOAAMerocA B 2KeCTKUX KL 
MaTHYeCKHX YCOBHAX BoyoeMa. OAHaKO HMeloMMecA B NMTepaType CBejeH! 
(>) He JlaloT HOHOM rHApOXHMHMYeCKOH XapaKkTePHCTHKH O3epa. 


© Mounter 
Ganxaw 


Bypy-Baritan 
@ 


Puc. 1. MapuipyrT cueqoBaHua cyqHa H{MYHKTSI OT6opa Mpo6 Bos! us 03. Basxaur setom 1955 


B 1955 r. [uqpoxumuyeckum uncrutytom Akayemuu HayK CCCP 6pino 1 
yaTo UsyyeHue ruy{poxumun o3. Banxam. B nacrosmel pabore npuBeyeust | 
SyJIbTaTbl N€PBbIX UCCeLOBaHHH, KOTOPble COMOCTaBIIeHbI C OOpaboTaHHE 
HaMM MaTepviaiaMH uccCeqoBaHuli 3a mpemmuecrByiomue 25 szer*. 

Jlerom 1955 r. Oba ocymecTBIeHa SKCHeAMMMOHHAA moe3yqkKa Ha 03. Be 
xa. B nepwog c 29 VII no 3 VIII c cyyna us osepa Obuin oTOOpaHbI po 
BOE! AIA XMMHYECKOTO aHaIM3a 43 35 NyYHKTOB Ha AMHMM: Moc. Kytiray 
r. Banxant— noc. Kapauaran c upomexyrkamu MexKAy HHMH B 15—20 
(cM. puc. 1). 

PesyibTaTbl XMMHYECKOTO aHamu3a MoKa3amu, 4To MMHepasu3alua BC 
03€pa H€YKJIOHHO pacTeT B BOCTOYHOM HalpaBsenuH oT 0,3 r/Kr y yctba p. V 
qo 5 r/kr B palione sanusa Kapauaran. [IpumepHo taxol xe xXapakTep He 
HOPOMHOCTH MHHepaJlM3alvMu HaOmoqascA UM B MpesuecrByroulie mepuo; 
Hecmorpa Ha TO, 4TO MaTepHanbl na6mo,eHntt TIPOWJIbIX JET TPyAHO comoc 
BUMbI B CHJIy OTCYTCTBHA CHHXPOHHOCTH B OTOOPe po BOAbI JWId XUMHUECK 


* 3a mpeqocraBmeHve NoOceqHUX TOIbs 
BcecolosHOMy MHCTHTYTY O3epHoro H peuHor 
HuIO uHNCTHTyTAa [upposHeprompoexr. 


986 


YeMCA CJIyYaeM BbIPa3HTb CBOIO MpPH3HaTeJIbHC 
© pbiOHOro xossiictBa Hu JlenuurpaycKomy OTs 


tagusa, a TaKXKE OTCYTCTBHA eCAMHOH MeTOAMKH WH NOMHOTHI anasu3a, Bce xe 
A OCHOBAHHM STHX MaTepHasOB ylalocb cocTaBuTb rHpOXUMHYecKHe KapToi 
MHepaTHsaluH O3epa Aa 6 JeTHe-oceHHUX Mepvogos 1929—1953 rr. Jina 
axKjoro 43 8 BBIACICHHBIX OJHOPOMHbIX B OTHOIMEHHH MOpdosoruu u ycuoBHii 
pqooOMeHa palioHoB osepa (cm. puc. 1) Obina noxcuuTana Benuuina cpequeli 
MHepaHSalluM MO BCeM NepvoaM, BKOUaA WH Halla NocmeqHue JaHHbie. Xa- 


<S% 


MUHEPANU3SAYUA 


PauoHe Osea 


Puc. 2. M3meHenve MHHepasH3aluu BOJbI 03. Basxail mo ero AwHHe.  — 

Wii WUE IO) 7 A WISI CRYO ISS) ere WIE SIDE SIR eR ee 

Wie OB Sierra wv —— ne OAT OV Ope bea) VV 
1955 r.; 8 — cpeqHee muHoromeTHee 


aKTep H3MeCHeHHA MHHepaH3allHu BOAbI NO VIMHe Osepa B PasJIMUHble lepHoHl, 
TakKxKe pacmpeyeueHve ee CpeHe-MHOFOJIETHHX BeJIMUMH HarJiaqHO MOKa3aHbl 
la puc. 2. 

IIpu o6memM pocte MuHepausalMH COCTaB BOJbI O3epa, 3a HCKIOYeHHeM 
|PHYCTbeBbIX YUACTKOB, MeCHAeTCA CpaBHHTebHO Mauo. Ha puc. 3 no JaHHEmM 
‘aUMX HaOsOCHHUH MOCTPOeHbI TpaPWKW, XapakTepH3yloulwe CBASb HMOHHOrO 
ocTaBa BOJbI O3epa Cc ee MHUHeEpaNHsauneH. 

B 3umuHee BpeMA, Kora TOMHHA Mba Ha osepe JocTuraeT 0,9—1,0 M, 
WHepasv3aluA BOJbI MO CpaBHeHHio C Oe3vleqHbIMU NepHO4aMu yBeIMYHBaeTCA 
a 15—20%. CooTHOUWIeHHA MexK]yY HOHAMH Tp 3TOM MOUTH He MeHAIOTCA. 

PaccmoTpuM reHe3Hc paCTBOPeHHbIX B O3epe COseH, HX MeTaMopdusalluio 
CBA3AHHbIM C STAM BONpOC O Bospacte o3epa. AA 9TOrO OCTAaHOBHMCA Ha CO- 
€BOM OaslaHce o3epa. 

VUcxoya 43 MOACUMTAHHbIX BeMYHH CpeqHHX MUHepalMsanHh 8 palioHoB 
3epa H OObEMOB BOLI B HUX, ObIIM YCTAHOBJICHbI KOJIMYeCTBA PaCTBOPeHIIbIXx 
@ BCeM O3epe Covell B pasmMUHbe NepHosbl. PesybTaTb! ceqyroulue: : 


fe ish AVIS WI DVS VII Vie Waa 
alla 49299 r. 1930 r. 19381 r. 1988 r. 1944 r. 1953 r. 1955 r. 
OAU4. pacTBO- 

peH. coen B_ . 
MIN. T Wee 55,8 291 3 251 ,8 285,4 246,7 287,5 


7% 987 


Wy a 


{ 


4 

Moko cuntatb, YTO CouleBan Macca 03. Basxalll CocTaBIAeT OKOMO 270 MH. Te 
KakuM MyTeM Moro CKOMHMTbCA 9TO KOJIMYCCTBO covleH? 
KouTHHeHTa/bHbii XapakTep Mpoucxox*KeHHA o3. Basxaul HeCOMHeHeH, 
TlocrosepHbIX JaHHbIX M0 rpyHTOBOMy CTOKYy B o3epe HeT, HO 60J1bILHHCTBO 
uccmeqoBaTeeli CKJIOHHO CYHTaTb, YTO NOCMeAHMH WIM HesHayMTeJeH, HJ 
copcem oTcyTcTByer. BesycJloBHo, HMeeT MeCTO MOCTYMJIe€HHe B O8epo couleH 
30JIOBbIM TIYTeM, HO WIA CONeBOrO OasaHca O3epa STOT NPOWeCc HMeeT BTOPOCTe- 
meHHoe 3HayeHHe. B cHuJIy M0- 
JIOKeHHA B pesbedbe Basxall- 
CKOH BUaMHbl, ABJIAIOWeMCA 
6a3HCcoM 3po3HH ~ Bcero Bas- 
xauickoro OacceHHa, HHpHJIb- 
TpaluA U3 O3epa MaOBeposAT- 
Ha. I]pu TaKuxX yCJOBHAX BeCb 
gamac cole B O3epe Mor CKO- 
WMTbCA PIaBHbIM OOpa30M 3a 
cueT HOHHOPO CTOKa BMaaloulux 
B Hero pek — Muu, Kaparaa, 
JIenca, Ax-Cy., CpequerooBou 
HOHHbIM CTOK 9THX PeK COCTAB- 

maeT B CyMMe 5,07 MAH. T. 

HesHauntebHoe cosep2Ka- 
HHe B BOJe O3epa HOHOB KaJib= 
WMA, KOTOPoe MaflaeT B BOCTOU 
HOM HanpaBJIeHHH pH oOOLIeM 
poctTe cojlepxkaHHA BCex JIpy- 
THX HOHOB (puHc. 3), MOBbIWEeH- 
a Hoe 3HayeHHe BeHIHH pH (AC 
05 —— | 9,2), a TakxKe pe3yJIbTaTbI HC: 
; eal ClI€OBaHHH MpOleccoB OCaKoO- 

op Ca oOpas0BaHHa B o3epe (°) 103: 

a oe po ir a0 ke -BOWAMOT 3AKJNOUNTS, TO BONE 
” Gymma uonob 03. Bamxall Ha BCeM ero TIpo: 


THXKCHHUM HaCbINIeHa KapOoHa: 
Puc. 3. Xapaxtep cBa3u cocTaBa Bosbl 03. Banxaui c 


6 TOM KaJIbuHga. Tlostomy C YBe 
ee MHHepausaluel (10 MaHHbIM JIeTHHX HaOsOLeHHK 
B 1955 r.) PENHOCTbIO MOXKHO , CKa3aTb 


4YTO BeCb BHOCHMbIN peKaMl 
KapOOHaT KaJIbIMA, Nonagand B O3epo, BbiMajaeT B OCaOK B BUAe XeMOreHHOr¢ 
KapOoHaTa. CyMMapHbIli roqOBOH HOHHbIM CTOK 3a BbIYeTOM COJepKaHHA HYOHOB 
BbINAaaOlld4X B OCaOK B o3gepe, cocTaBaeT 1,40 MaH. T. [IpH Takom croxt 
KOJIMYECTBO PaCTBOPeHHbIX B OBepe COJIeH MOrIO HaKOMMTECA 3a 185 ser. 

Tlomumo KapOonaTa KaJIbllda, IPeMMylleCTBeHHO B BOCTOUHBIX paloua) 
osepa ocaxkjaetca JomomuT (°). CymMMapHpili roqoBOoH CTOK c¢ y4yeTOM CaJKI 
KaJIbILdTa HW MOMOMUTa cocTaBsAeT 1,17 MH. T, KOJMYECTBO %Ke PacCTBOPeHHbM 
B o3sepe CouleH IPH yKa3aHHOM CTOKe MOrvlO ObITb CO34aHoO 3a 230 mer. Anano 
PMUHbIe PacueTbl NO HOHY xXsOpa aH Taky1o xe Wudpy. 

HecoMHeHHO, HH O9MH M3 YyKa3aHHbIX CPOKOB He MOxKeT OBITb MpuNHcal 
Bo3spacty osepa*. 

HecoorpercTBve MexKYy CYMECTBYIONIMM COJIEBbIM 3allacoM O3epa HM HesHauH 
TeJIbHBIM CPOKOM, B TeYeHHe KOTOPOrO OH Mor ObITb CO3aH HOHHBIM CPOKOM peK 
BNaarwllux B O3€PO, MOXKHO OOSACHHTb TOJbKO MOCTOAHHOM YObLIbIO CONeH 
osepa. Ec CoriacuTbca C CyWeCTBYIOLWIMM MHeHHeM 06 OTCYTCTBHM HHDUNbTpA 
UHH H3 o3epa, TO HalO HCKaTb KaKUX-TO JpPyrux MyTeli, 10 KOTOPbIM TepsIOTC: 
comm. OHHM H3 HX, HECOMHEHHO, CleqyeT CUHTaTb NoTepio Coulel B OTUIHY 


To 3K6. 


''#S* Yuer rpyHToworo croKa, XOTA OH H He3HaYHTeeH, a TaKKe BHOCA cove 300BbIM nyte 
CHH3HT H 6e3 Toro MaJbIe WMppbl. 
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*BESBAIOULUXCA OT O3€Pa SaJIHBaX C NOCJeLYIOUIMM PaSBeHBaHHeM BbIMaBIUHX 
‘XHX CouIeH BeTpOM. 

IIpeqnojoxKeHve O 3HayHTeMbHOH NoTepe coneli 3a cuer pa3sBeHBaHHn HX 
TPOM BOQOCMaMH, HaXOJAUIMMHCA B 3aCYIWIMBbIX PpaliOHax, yXKe BbICKA3bI- 
JIOCb PaHee OAHHM H3 aBTOPOB JaHHOH padorTni (°,”), a Takxe E. B. Tlocoxo- 
nm (8). 

Muorve u3 Haxoyamxca B II pu6anxambe connnbix O3e€p CBOHM MpoHcxoxK- 
-HHeM O€3yCJIOBHO CBA3aHbI C 03. Banxau. OOpa3opancd OHU B pe3yJibTaTe 
‘CTYNJIGEHHA O3€Pa, YPOBeHb KOTOPOrO, MO HMeIMMCH peqnosioxKeHnaM, 
sW B MpPOlWIble BpeMeHa Ha 5—10 M Bbilue HaOMOJaemoro Tenepb. TeneruyecKoe 
HHCTBO 03. Basixalll C OKPyxKalOulMMH ero O3epaMH MOATBepxKJaeTcCA Takr«Ke 
MH3KHMH OTHOWICHHAMH BeJIMUHH COfepxKaHHA B HX Boe HOHOB Cl’ u Br’. 
AK, WJIH BOCTOUHOH 4YacTH O38epa 3TO OTHOWeHHE paBuHo 770, a Aud WByX couMs- 
ax o3ep 700 u 590. 

Muorve v3 cousaHbix o3ep I]puOanxauiba yxe He UMeIT BOsbI H COsep2KatT 
@aUHTeJIBHbIC KOJIMYECTBAa CYXMX COJIeH. CoeBad Macca OOJIbDUIMHCTBa H3 HUX 
araeTCH PlaBHbIM OOpasoM CyJbiaToM HaTpHA M B MeHbieli cTeneHH XJIOpH- 
0M HaTPUA. OTOMY COCTaBy COOTBETCTBYeT H COCTaB BOsbI 03. Bastxaus. Tlopepx- 
OCTb COJEBbIX TOL CyXHX COJIAHBIX O3eP, KaK MpaBusio, upeycTaBsaer coool 
Ol PbiXJIOH, MerKOH, MblIecOpasHow JerKO pa3BeBalollelicA BeTPOM Cou 
sHHOK B 3—5 cM. Hume 9stToro com 3ameraeT TBepyan KOPeHHas COU. 

TlocrosHHbIe CHJIbHbIC BeETPbI, KOTOPbIMM XapakTepus3yetca []pvOasmxauipe, 
@CTbIe NMpOWOMKaloulMecA NO HeECKOJIbKY HEH NOApAR Oypv, PpaBHHHHbI Xa- 
AKTePp MeCTHOCTH — BCe 9TO OOYCJIOBIMBaIO YHOC Ha 6o0bUIHe paccTOAHHA 
HA@UUMTeJIbHbIX KOJIMYECTB CYXHX couleH. Hapayy c STHM, MHOro COJICHbIX O38ep 
orsio ObITb 3acbinaHo necKoM. IJoBuyquMomy, 3THMV, MpOWeCCaMH MOKHO B 3Ha- 
MTeNbHOH Mepe OOBACHHTb HECOOTBETCTBHE MOXY HMEIOULMMCH B HacTOAuLee 
oema B Basxauie 3amacom cojleH H CpOKOM, B TeyeHHe KOTOPOrO OH Mor OCOpa- 
DBaTbCca. 


Ilocrynuano 
8 II 1956 


WHTHPOBAHHAA VJIMTEPATYPA 


1T]. © Jlompaues, Banxaui x Iipu6anxampe, Anma-Ara, 1935. 7 A. B. Ul unurt- 
¥HKOB, Tp. Conan. na6op. Akan. nay, B. 1] (1936). *B.. Konmun, JAH, 48, 
pee, (1945). 41. P. IOnycos, Has. AH KasCCP, cep. sueprer., B. 2 (1950). 
La. ©. Canoxuuxos, Tp. Unct. reon. nayx, B. 132, cep. reom. (Ne 53) (1951). 
(O. A. Aaexkuu, Merteoposiorua u rugzpouorus, No 4 (1947). 7O. A. Anekua, 
_ Tl. Mopuyesa, Tuapoxum. matepnampl, 25 (1955). 8 E. B. Nocoxos, Becrtn. 
1H KasCCP, Ne 3 (1947). 
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Jloxnaagqn Akagemun nayrx CCCP 
1956. Tom 109, Ne 5 


TrEOXHMH} 


b. M. MACJIEHHHKOB u ®. A. KABHILKAA 
O ®OC®ATHOM BELIECTBE POCPOPHTOB 


(ITpedcmasaeno axademuxom C. H. BoaodKosusem 27 IIT 1956) 


MuoruMi HCCIeAOBATeAMH MOAPOOHO u3yYasOCb cocaTHoe BellecTBO Hoe 
dboputos. B HacTosllee BPeMA yCTaHOBMeHO, YTO PocaTHoe BellecTBO COCTOM 
u3 MHHepasloB C KpHcTamIMyeCKOH pelueTKoli THNa anaTuta (' °,°). Cymect 
BeHHOe pa3IM4uHe XHMMYeCKOrO cocTaBa qocaTHblX MMHepasIOB OCaOUHbL 
tboctpopuHTOB HM 3aMeTHbI€ OTJMYMA UX OMTHYECKHX CBOHCTB aBasM OCHOBaHH 
clelaTb IpeAMOOKeHHe O pa3ssIMYHN UX CTpykTyp. OAHaKO PeHTreHOCTpyKTyP 
HbIMH HCCI@OBAHHAMH STH TIpegMosoxKeHUA He OblINM MoTBepxeHE (°,°) 

Tounoe ycTaHOBJeHve XMMHYeCKOrO cocTaBa qbocdaTHoro BelljecTBa Cylle 
CTBCHHO OCJIOMKHACTCA MeCTPbIM MHHepasorMyecKHM CocTaBOM (pociopHTol 
WM TeM, 4TO CPocdopuTH! COBIMHO COsepxKaT BbICOKOAMCHepcHble docdaTHble ME 
HepaJIbl, KOTOPbIe JOBObHO TPYAHO NOMYYHTb B YHCTOM BHe B OCTATOUHO! 
Jia XHMMYeCKOrO aHamH3a KomHuecTBe (?). ; 

B OouibuiMHCcTBe CyIyuaeB, Ha OCHOBaHHH TviaBHbIM OOpa30M XHMHYeCKH: 
aHaJIM30B, MOlara‘woT, 4YTO docdaTHoe BeulecTBO docdopuToB MpeycTaBseHo Ta 
KHMH MHHepadaMu, Kak (propanaTuT, dbpaHkount, kypcKutT (*). TlocmeqHue Mx 
HepaJIbl ipecTaBJIeHbl Kak H3OMOpuble C *PTopanaTHTOM, B KOTOpOM coco) 
yaCTHYHO 3amellaeTca yruiepogom (?,1,°). H. B. Benop u VW. JI. BopHemar 
CrapbinkeBuy (') CUHTaIOT BO3MO2KHbIM 3aMelleHue Pocopa yrieposom Bo prop 
amaTHTe 0 CuJleqyrouleH cxeme: 


%Ca49P4Oo4F > ++ y CaypP;COos (F, OH), 


Ecmm Takoe MpefcTaBsieHve CipaBeIUBO, TO MOXKHO MpesmosaraTh cyuMe 
CTBOBaHHE esOro pAa MPHPOAHbIX COeMHEHHH, NepeXoAHbIX OT dTopanaTHtT 
K KapOonaTanaTuTy. 

B sToM HalipaBsJeHHH MpOBOAMINCh HccMeqZoBaHuA TaKxe P. II. Oseposnm 
PY. UW. Byomuckum u JI. B. [puxwman Bp Hayyno-nccneqopaTebcKoM HHCT! 
TyTe yoOpeHHH MM HMHCeKTO*PYHrHCHAOB. 

Mbl usyyanu CTPpyKTypHbIe OTAMYNA (hoctaTHEIX BeMeCTB doctopHTOB oT 
YeCTBEHHBIX MecTopomwKeHui. II]popepka cTpykTypbI OCHOBHOrO MpescTaBuTed 
cbocaTHIX MMHepaios — @TopanaTuTa MpoMsBoqMIach MeTONOM TOCTpoeHP 
MpOeKUHH PYHKUHH SeKTPOHHOM MOTHOCTH Ha mocKocTh (0001). Sto Aas 
BO3MOXKHOCTh YTOUHHTb MOOKeHMe aTOMa coctopa B TeTpasype PO,. Mex 
ATOMHbI€ PaccTOAHUA cocPop—kKucMopog, HalieHHbIe U3 NPOeKUHH, COCTaBM! 
ore Oo OU O22at 62" A. 

Tlonyyennbie WanHbre noyTBepxaior mpaBHbHOcTb runotesnr H. B. B 
moBa (+) o TOM, ¥TO bocop HaxoHTCH He B WeHTpe Terpasypa, a pacnosmoxe 
OulMKe K OMHOM M3 ero rpaneli, u, CleOBaTeNbHO, MOATBEp2KLaloT BO3MOXKHOC’ 
CXEMBI M30MOpHOro 3amelleHuA docdopa yrmeposoM c OHOBpeMeHHOli 3aM 
HOH OMHOrO KUCOposa B TeTpasype Ha OH™ nau F-. 

IIpu momomm Kamep BPC-3 (quamerp Kaccerst 143 mM) oOnpeyeAHCb 
PpaMeTpbI KPHCTalHyeCKOH sauyeliku cbocdaTHbix MHHepaJlOB, BbIJeJICHHb 
WeHTpHyrupoBanvem u3 cocopuHToR pasMUHbIX OTeueCTBeEHHBIX MeCTOPO? 
990 


uuu. Ilapamerpbi onpeyensicb u3 oTpaxennii (2130), (3030), (3140), (4150) 
wotuoctbio +-0,01 A. 

PesyibTaTbl H3MepeHHA NapametTpoB MoKasanu, uTo tapametp a Jia coc- 
THBIX BeCCTB W3 Pa3JIHUHbIX CocPopuTOB UMeeT pasJIHUHbIe 3HaveHUA U 
eMbilaeTCA MPH Mepexoje or dropanatutra kK kapOounatanaTuTy. [lapamerp 
ocH C B Npefemax OWMOKH U38MepeHuii ocraeTca 6e3 u3MeHeHUA. ComocraBile- 
© MOJYYCHHbIX Pe3yJIbTaTOB C XHMHYCCKHMH aHaslu3amMu* uw co 3HaYeHHAMH 
PHHAX NOKasaTesel MpesoMIeHuA npHBeyeno B Tabn. 1. 


Taobauna 1 


IlapameTppi KpHCTawMuecKkon 
ayelikH docharHoro BemecTBa 2 f Xumuaecxuii cocran B % 
2No M a pennant ‘ 
8, occoputon : 2 a 
eS H allaTHTOB 
a | c | i Vv ae COn dePe Ou jcaO F 
| 

4 Xu6uHCKOe 

(pTopanatTut) | 9,36 | 6,88 |0,735] 523 | 1,634 07,00 | 42,0 | 55,5 | 3,60 
Z Aurapo-Vamm- 

» Gi p= ing 
3 Maapay 9,35 | 6,88 | 0,736} 9524 aes 1,80 |36,07|50,95| 2,79 
4 | 3axapKascxoe | 9,35 | 6,88 10,736] 521 | 1,619 | 1,10 134,69] 46,75} 2,55 
iB) Karaurckoe DRO One On 0) Neo. 9) ales 64.9 1,63 | 36,59] 51,32} 3,04 
5 Ax-Cait QrSo" | Onole Ooo olomlnd O16 1,76 | 38,28} 53,45] 3,20 
7 | JlenuurpagcKoe | 9,32 | 6,88 |0,738| 517 | 1,615 3,45 | 36,13]51,66| 2,23 
38 | U,urposcKoe 

(cbocdbatTusu- 

poBaHHaa jpe- 

__ Becnna) OSI 6588 | Ons a1 Om 4 4610 4,10) |.38,54| 58,13} 4,382 
CormcKoe (doc- - 
(baTusupoBaH- 


uaa mpenecuua)| 9,31 | 6,88 |0,739| 516 | 1,609 | 4,09 |32,96|54,07| 4,18 
19 | ULurposcxoe 9,31 | 6,88 10,739] 516 | 1,603 | 6,62 | 30,30] 48,34] 2,70 
10 | TlonmuncKxoe 9,30°| 6,88 |0,740] 515 | 1,599 | 6,86 |31,77/50,00| 3,12 


M3 rpaduka (puc. 1 a) BuAHO, YTO MapaMeTp a JOBOJIbHO 3aKOHOMEPHO 
TeHbIUAeTCA C VBeIHYeHHeM coyepxaHua CO, B docpaTHom sBemlecTBe. Ha 


2 eee ee ee ee ee aS Le See 
i ROE OE GMTV $600 {610 {620 1630 


C0, ——-~ 7 —— 


Puc. 1. 3aBucHMocTb 3Ha4eHH a OT ComepwaHHA COz (a) HOT 
cpellwero MoKagaTeia Mpetomuenua (ocpaTHoro  BenjectBa 
tbochoputos (6) 


ic. 16 wpeycraBsieH rpaiHK 3aBHCHMOCTH MapaMeTpa @ OT BeJHUHHbI 
€Hero NoKa3aTeA MpeJIOMJIeHHA. jf 

Us uccneqopaHHplx oOpasmos cpocdopuTos |] mecropoxk eH OKa3aJ0Cb, ITO 
fbko dociaTHoe BemjecTBo Anrapo-MumumcKoro u Maapyylickoro MecTopox- 


aa 


* O6pazupi hocarHbix BeMeCTB H HX XHMHYECKHE aHaJINSbI 6biuin Nomyuenbt oT H. A. Kpa- 
veuukopol u A. VU. Cuupuora. Iloka3zatein MpesioMMeHnA OmpeseseHbl B. WU. Ilnornukoson. 


a" Shel 


ARN 


JICHHH MpeACTaBJIAIOT HCKMOYeHHe, YTO MOXKET ObITh OObACHEHO, MOBHAHMOM) 
J[PYPHMH H3OMOpCHbIMH 3aMeLIeHHAMH BO (pTopanaTHrTe. 
3aBHCHMOCTb @ OT CpeAHerO NOKa3saTe/A MPeMOMJIeCHHA NOATBEpKMaeT CIP: 
BEJWIHBOCTh 3aBHCHMOCTH @ OT coyepxKaHHA COs, yKa3bIBaH Ha BXOMKMeHHe CC 
B peleTKy docdaTHoro BellecTBa. , 
ConocTaBleHHe JaHHbIX, NpHBeyenHpix Max-Kouesiom (°) Asia KapOonaTec 
ep Kallux docaTHbix BewlecTB, NOATBepAKAaeT YKasaHHy!O BbIUIe TeHeCHUM 
YMeHbIUCHUA MapaMeTpa a c yBeMueHHem coyep2xKaHuaA CO,. Tak, yKasbiBaeTes 
uTO AIA, ppanKonuta IV c comepxaHHem 37,71% P.O, u 3,36% CO. a= 9,34= 
+0,01-A u yas bpanKomnta V c cofep»KaHvem 33,01% P.O; u 5,79% CO, a= 
=9,32-++-0,01 A. Takas 3aKOHOMePHOCTb B H3SMCHEHHH 3HaYeHHA Q@ OT COJepKaHH 
CO, B dociaTHOM BeleCTBe yKa3bIBae€T Ha BO3MOXKHOCTb H3OMOp@HOrO 3aMme 
ueHHA docibopa yraepoyom. TloyrsepxxqeHvem cxXeMbI 3amenleHHa cocdop 
yrulepOOM ABJIACTCH TakxKe TOT (bakT, YTO XHMHMYeECKHH CocTaB ochaTusupe 
BaHHOH JpepecuHnt (TaOn. 1) coorsercrByer dbopmywie CayoP;COgs (F,OH), 
Ilpu npokasnmpanuu docdaTu3MpoBaHHol ApeBeCHHbI MpH Temnepatyp 
700—800° NomHOCTbIO TepxHeTCA YIJIeKHCIOTa, MapaMeTPbl KPHCTAJJIHYeCKO 
aueiku cpoctbaTHoro BellleCTBa CTaHOBATCA TaKHMH Ke Kak y (TOpanarTuTe 
a=9,36 A, c=6,88 A. 
TlomyyeHHble pe3yJIbTaTbI WOKAa3bIBaloT, YTO (ocaTHble BeUleCTBa OCaOUHBI 
cbocopHTOB MOryT ObITb PaCNOJIOMKeHbI B HENPePbIBHBIM PA NO CTeMeHH 3aMe 


WeHHA BO dropanaTuTe docdopa yraepoyom. ‘ 
HayuHo-HccseqOBaTeJIbCKHH HHCTHTYT Tlocrynuuio ¥ 
TOPHO-XHMHYECKOFO CbIPbsA, 22 III 1956 — 
ITMTHPOBAHHASA JIATEPATYPA q 


1YW. J. Bopueman-CTrapuuKkesuy H. B. Beaos, JAH, 19, Now 
(1938); 22, Ne 2 (1939); 26, Ne 8 (1940); 90, Ne 1 (1953). 21. WY. By muucKkn ii, Uap 
AH CCCP, cep. reon., Nel, 3 (1955). *S.R.Silvermarn et al., Amer. min., 37, Ne3—=4 
211 (1952). 4A. B. Kas3zaxkos, Tp. uct. yqo6p. u uucexropyHrucuyos, B. 139 (1937 
5D. Mac-Connell, Amer. min., 23, Ne 1,1 (1938). ®°O. H.. CotmMonosa, Hie 
CayaAckasx, Pentrenorpapuyeckoe usyyenne docioputop CCCP. Arponomuueckne pyZl 
CCCP, 6, 1941. 7 W. Tschervinsky, Neues Jahrb. Mineral, 2, 541 (1911). 
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LEOXHMHA 


A. C. MOBAPEHHbIX 


KOJIA4UECTBEHHOM OWEHKE COCTOAHHA XHMMYECKOM CBA3K 
B. MM HEPAJIAX 


(ITpedcmaeaeno axademuxom H. B. Beaosoim 30 I 1956) 


Euie cpaBHuTeIbHO He TakK JaBHO TOCMOACTBOBaIO yOexeHHe, YTO MOLaBs- 
wee OOJbLIMHCTBO MHHepasbHbIX BUAOB UpescraBsaer co6oli HOHHbIe CcoeqH- 
PHHA, WU JIMWWb PeKHMH UCKJIOUCHHAMH Cpeqw HHX Ka3asIHCb Onaropoyupie 
Talib] H OTHOCHMbIe K KOBAaJICHTHbIM COeC#AMHeHHAM aJIMa3, CcbaslepHT, Kepap- 
PHT, cepa HW HeKOTOpbIe Apyrue. 

B nocieqHHe Ba JeCHTHeTHA BOTMpOC O COCTOAHHH XUMMYeCKOH CBA3H 
( COCMHEHHAX SHAYHTeIbHO NposBHuHysca Buepeg. Boro moKasano (4), uro 
24RY MOHHOM WM KOBaJICHTHOH CBA3HAMH CYUIECTBYIOT MPOMeKYTOUHHIe CTYICHH, 
OeTeNeHHble MepexoAbl, XOTA TeopeTHyecKkHe OOOCHOBaHHA STOFO MOJOKeHHA, 
CXOAAMMME H3 KOHUCNUMM pesoHaHca, OblwIH OTOPBaHbl OT peaJIbHOCTH WM 3a 

TyHK. 

Hasuuve nepexooB MexK,Yy CBA3AMH MOJTBepKaeTca, Kak OyyTO HM pacue- 
AMM 3JIEKTPOHHOH NJIOTHOCTH B pa3JIM4HbIX CoequHeHHAX (1,”). HanayuuimM cBH- 
STeJIbCTBOM STOMY CJly2KaT TaK2Ke H CAMH CBOMCTBa COCAMHCHHH, H3MeHAIOWIHe- 
4 Oomee HH MeHee TlocTeneHHoO. Bce 9TO MO3BOJIAeCT HAM PaCCMATPHBAaTb Oob- 
(MHCTBO MHHepasIOB KaK HOHHO-KOBaJICHTHbIe COP MMHEHHA, YACTb KOTOPbIX OUCHb 
WMM3Ka K 4UHCTO HOHHbIM BeleCTBaM, TOrfa Kak rlaBHawd HX Macca HMeeT 
AKOE-TO TIPOMe@*KYTOYUHOe COCTOAHHE CBA3H. 

Ipu6nuxxeHve CBA3H K TOMY HIM JpyroMy MpeyesbHOMy THNYy 3aBHCHT OT 
weleHH XHMHYeECKOH NMPOTHBOMOJOKHOCTH B3AMMOJCHCTBYIOMIUX QJICEMeCHTOB, Me- 
jof KOTOPOH ABIACTCA DNC KTPOOTPHUATeCAbLBHOCTDH ATOMOB. 

QNEKTPOOTPHLUAaTeMbHOCTH WOOO JJIEMEHTAa (AVA COOTBETCTBYIOWMerO BaweHT- 
\orO COCTOAHHA) MOXKeT GObITh BLIUHCIeHa NpH NoMoWH *opMywp: E = = +F, 
we [,p—NOTCHIHasI HOHH3aUUH aTOMA JO COOTBETCTBYIOMerO BaJIeHTHOrO COCTOS- 
MA B KKasl/r-aT; 7 — BasleHTHOCTb; F — CpoyCTBO K 9JIEKTpOHY B KKasl/r-aT 
UMEECT CYLICCTBEHHOE 3HAveHHe TOMbKO Avia QemeHToB IV, V, VI u VII rpynn). 

BprnculeHHble M0 3STOH opMyvwe 3HAYeCHHA 9JIEKTPOOTPHUATeIbHOCTeH Baxk- 
eHUIMX 2JIeMeHTOB IpesCTaBJIeHb! B Tab. 1. ComocraBseHve HX C COOTBETCTBYIO- 
juMv JlanHpimu JI. Ilaynuura (4) u B. B. Hexpacosa (*?) moka3piBaeT B OOLIeEM 
OCTaTOUHO xOpomlee COBMaeHHe, HECMOTpsH Ha TO, YTO MOCeAHHe BbIYHCJeHb! 
€CKOJIbKO HHbIMH CHOCOOaMH HW J[aHHble MO SJIEKTPOOTPHUATeJIbHOCTH Nepexo]- 
bIX 9JIEMCHTOB y HHX OTCYTCTBYIOT. BewJHYHHbI MOCeAHHX, MpHBeeHHbIe 

eratpe @Daiica (°) “43 BbruncuieHuu TeticcHHcKoro, MpefCTaBJIAIOTCH 3aBbI- 
I€HHbIMH, TaK KaK MOJIYYeHbI, BEPOATHO, MeHee TOYHbIM cnocobom (MOBHAH- 
OMY, H3 TelwloT OOpas0BaHuA), XOTA HB HAaMX MOAcYeTax He YUHTbIBaOCh, 
allpHMep, BJIMAHHe XOJIOCTbIX d-3JIeKTPOHOB. ; 

Yem pple pa3HOCTb 3JIEKTPOOTPHLaTeJbHOCTeH aTOMOB JBYX B3aHMOJeH- 
TBYIOULMX SJICEMCHTOB, TeM CHJIbHee BbipaxkeHa TeHJeCHIMA K TepeTArHBaHHto 
HUM 43 HUX (Goulee SeKTPOOTPHUATeJIbHbIM) SJIEKTPOHOB y {pyroro, BIJIOTb 
@ oOpa30BaHHH THMMYHbIX MOHHbIX CBASeH MexKy HMM (HalpuMmep, CsF, 
DF u ap). C ymenbuleHHeM pasHOCTH SJIEKTPOOTPHUAaTeJIbHOCTeH B3aHMO/eH- 
TBYIOUMX IJIEMeCHTOB BCe OOJIbIWYIO POJlb HAYMHAaeT UpaTb KOBaJICHTHAA CBASb, 
CyINECTBIACMaA TOMAapHbIM OObEAMHEHHEM ATOMAMH BaJICHTHbIX SJICKTPOHOB, 
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ylocTurarolad mmpejesa B rOMOATOMHBIX COeHHeHHAX (HalpHMep, B aJMa3se 
KPeMHHHM, cepe H T. I.). 

Tlepexoy or oHoro THMa CBASH K ApyroMy, KaK BUHO M3 pasJIHYHbIX YH 
JICHHBIX 3HAUCHHi SJIEKTPOOTPHIaTeIbHOCTeH SJIEMeCHTOB, IPOMCXOAHT Helpe 


Sure KTPOOTPHIlaTCJIBHOCTH 


lunes 

Oue- P ad 
MCHT 5 38 
Ours 

| 328 
Li 425 
Be 210 
B 290 
G 380 
N 460 
O 530 
F 605 
Na 118 
Mg | 4174 
Al 220 
Si 270 
Le 320 
S 385 
Cl 455 
K 100 
Ga vel 
Se 200 


* B cKkoOKax cTOAT 


Sue- 
MeCHT 


Zn 
Ga 
Ge 


TpanomauHH (°). 


K comkaneHuy, 


Suek- 


Tao6uuna 1 


3J1eMCHTOB™ 

(20) is a fe i) & 

ai || Qne- | , Sai} Sae- | , ot 

Ss MeHT xs o5 MeHT 3OR 

ag OEE GEE 
260 || Ast®| 305 || Cs 89 
220 || Ast®] 220 || Ba GNSS 
315 || Se Boor We 147 
Doomeor 425 || Ce *® | (150) 
370 || Rb 97 || Cet? | 190 
250 || Sr 4.25 Wi Rat oa @d) 
SObaliny. 160 || W *t8 | (245) 
260 || Zr 200 || Ret? | 260 
170 || Nb+5 | 240 | Pt +2) 200 
245 || Mot8|] 275 |} Autt| 242 
185 || Agt2} 175 | Het? | 215 
200 || Cd 195- \WEL +3: |, 230 
220 | In 215 | Tl +1} 140 
235-1\ Snit* 12385" Pb 4) 245 
Lies Disealie Zoom Ribs? ean0 
208 ||Sbt3] 495 || Bit | 195 
PENSE ANS 315 || Th +4 | (465) 
265 | J Slay MU) Hoa GUS ED) 


Iu@pbl, WOJyYeHHbIe NyTeM 93KC- 


O6buIaA YaCTb .STHX UNOp, 


PbIBHO-IIpepbIBHCTbIM OOpa- 
30M, MOOOHO TOMY, Kak 
H3MCHAIOTCA CBOHCTBa 3JIe- 
MeHTOB B_ TAaOJIHILe Menye- 
yieeBa M0 rpymmam Hw eps 
oyaM. 

Jina OunHapHbix coe/HHe- 
HHH mpeqiaraercH KPHBAaw 
3aBHCHMOCTH (CM. PHC. 
M@K]ly Pa3sHOCTbIO IJIEKTPO 
OTPHMaTeJIbHOCTeH HM CTE- 
Il€HbIO KOBaJIGHTHOCTH (HOH- 
HocTH) cBaseli*. Ona nocTpo- 
eHa YTeM — HCHO bSOBaHHA 
SMIMpHYeCKUX JaHHbIX oO 
cTeneHH WMOHHOCTH CBA3H B 
TaKHX  COCHHEHUAX, Kak 
ASHs, HJ, HBr, HCl hie 
JIA KOTOPbIX, COOTBETCTBEH- 
HO, YK€a3bIBaloTCA CJIeQYt0- 
mue 3Hayenua: |, 5, 12, 
17 u 33% (®,4). Kpome Toro, 
Ha OCHOBe JjaHHbIX pacue- 
Ta 9JICEKTPOHHOM MJIOTHOCTY 
SiO, (*) u NaCl (?,’) yera- 
HOBJIeHa CTEMCHb oneal 
CBA3H B NOCJeqHUX, paBHag, 
COOTBETCTBEHHO, 48 nu 68 %. 
ABJIAIOULUXCA ONOPHbIMy 


TOUKaMH TpefviaraeMoH KPHBOH, He MOXKeT NpeTeHJOBaTb Ha 3HaAUHTebHYK 


TOUHOCTh, IIPHYEM CUMTAIOT, 4YTO OHH 3aBbIILIeCHbI 


Cmenens kobanenmuHocimu COABU 


% 
o 


£0 
40) 


60 


ta) 


fe) 
100 


Ss 


& 


100 
PasHotinb snekmpoompuyamensnocmeld 


200 


500 


Puc." 4 


& 8 
Cmenene uoKHociTu CORA 


S 


400 kkan/e-amom 


(°) uw KpHBan jaeT mpe- 


yBeIMYeHHe NOM HOHHOK cBsasu (°), xoTa HeqaBHo Yopxépcrt (!!) qua HeKOTOpBIR 
us Hux (HCI, HBr u HJ) nogrsepgua, B OCHOBHOM, NPHHATHIe HaMY 3HaueHHA 


% : 
Kpupas puc. | cyiecrBeHHo oTAHYaeTCA OT KpUBOli Ilaysuura (4) Kak 10 CBOeMy HaKJIOHY 


TaK H TeM, YTO OHA MOVIHOCTHIO OXBATHIBAeT OOMACTh OT MpefeIbHO KOBAICHTHHIX TO MpeMesbHt 
HOHHBIX COeQHHEHHIH. 
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CyMeCTBCHHBIM OMpaBaHveM MpHeMuemocTu STOH KPHBOH, KaK UM BCAKOLI 
qyrow rpyOok wikanbr (HanpuMep, WkKaIbI TBepqocTH MHHepanoB HT. 11), 
AHCTCA ONHO3SHAYHOCTh MOMyYaeMbIX IPH ee ynoTpeOeHHH OWIM6OK, 4YTO He 
@MHACT OTHOCHTEIIbHDIX PasJIMYMM B COCTOAHUM CBASH y Pa3HbIxX coeqMHeHHi. 
Suad PasHOCTb 9CKTPOOTPULATEbHOCTeH ABYX S/IeEMCHTOB, NO AaHHoli KpH- 
{ MerkKO ONpeeMTb CTeMeHb KOBAaJIEHTHOCTUH CBA3H M@XKY HHMH B CoeqHHe- 
1. EcrectBeHHo, ¥TO TakHM MyTeM HoulyyaeTcaA Bce »%Ke AOBOMbHO rpyOaa 
*HKa COCTOAHHA XUMHYECKOH CBA3H, MOCKOJIbKY He Y4HTbIBAeTCA PAR OMON- 
PeJIbHBIX PaKTOPOB, TaK WIM MHaye OKaSbIBaIOULHX Ha Hee BMAHMe (HanpHMep, 
PPAMHAWMOHHOrO YuCa, AOMM MeTalmMuecKOH cBa3H u Ap.). Tem He MeHee 
7) Womaraem, 4TO STOT MeTO NpescTaBAAeT COGOl OCHOBY AIA KOMMUCCTBCHHOM 
PHKH XHMMYeCKOH CBA3H, Yero MbI AO CHX NOp B NOJAPH3aNMOHHEIX mper- 
BJICHHAX He MMe. 

Uck0unTevIbublli HHTepec OleHKa COCTOAHUA CBAZM UpeycraBaser JA WH- 
MpeTayHu OO/bUIMHCTBA CBOHCTB MHHepaJOB, MOCKOJIbKY BO MHOPHX curyyasnx 
BIIMAHMe Ha HUX, 10 CpaBHeHHIo C APyrMMu tbakTopaMi, OKasbIBaeTCA pelialo- 
iM. OcoGeHHO OTYETMBO STO CKa3bIBaeTCA HA ONTHYECKHX HW MAPHHTHbIX CBOII- 
a@aX MMHepaJIOB, Ha HX paCTBOPMMOCTH H IlaBKOCTH, Ha TeMMepaType JHCCO- 
aNMH, TBePOCTH, CXHMAeMOCTH, TeMJONPOBOAHOCTH HM MHOrHxX Jpyrux. 


er 


KprsopoxcKu! ropHopyAublli Iloctynusio 
HHCTHTYT 30 I 1956 


‘ UHTHPOBAHHAA JIMTEPATYPA 


ime. Bpunyn, Xs Ppumnu, K. Lepman, K. Ilerep«¢, Yen. xum., 9, B. 4 
feeb. Ba tiexpacop, )KOX, 16, p..11 (1946), °* Bb. B. Hexpacos, 
ype. oOmel xumun, 1954. 4 JI. Tayauur, Ipupoga xumuyecxow cpasu, 1947. 
Cupasounvk xumuka,2,1951. © W.L. Bragg, Trans. Farad. Soc.,25 (1929). 7 R.W. 
rill, Ceram. Age, 61, Ne 3 (1953). ® W.S. Fife, Am. Miner., 36, Ne 7—8 (1951). 
W.S. Fife, Am. Miner., 39, Ne 11—12 (1954). %°D.Z.Robinson, J. Chem. Phys., 
(1949). “4E. Warhurst, Proc. Roy. Soc., 207, Ne 1088 (1951). 
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. 1956. Tom 109, Ne 5 


BHOXHMHjA 
MW. B. KJIKOrE 


OBPASOBAHHE MOUEBHHbI B TOMOrEHATAX NMEYEHM 
W3 WHITPYJJIMHA UH PA3JIA4HbIX JIOHATOPOB A30TA 


(ITpedcmasaeno axademuxom B. A. IxzeaveapOmom 20 III 1956) 


_MusoruMu aBTopaMH yCTaHOBJIeHO B UCCIENOBAHHAX Ha UWeJIOM XKHBOTHOM 
3 OMbITaX C Nepdy3veli H30MpOBaHHOH NeyeHH, YTO raBHbili KOHEYHDI mpo- 
KT a30THCTOrO OOMeHa, MOYeBHHA, OOpa3syeTcH B NeyeHH MJIEKONHTAIOWLHX 
M3 COJIGEH AMMOHHA, TaK HM W3 pa3/IMYHbIX AMHHOKHCIOT. OOulenpHHATHIe TeO- 
Z MOYCBHHOOOpas0BaHHA OCHOBbIBaIHCb Ha JOMYUeHHH, YTO AMHHOKHCJOTHI 
WBeprarorcaA JleSaMHHHPOBaHHlO HW TOJbKO OCBOOOKMaIOULMHCA AMMHaK He- 
CpeACTBeHHO HCMOMb3yeTCA JIA CHHTe3a MOYeBHHbI. PaOoTh! NoceqHHX Wer 
a3bIBaIOT, ITO 9TO NOMOMReHHeE NOAWexKUT NepecmoTpy (4,°). M3 stux pa6oT 
eayeT, YTO UPH CHHTe3se MOYeBHHbI B OPHHTHHOBOM WHkKse Kpe6ca 6smKalt- 
1M HCTOYHHKOM OfHOrO H3 aTOMOB a30TA MOUCBHHEI ABJIACTCA aMMMAaK (Ha 
ANMH OpHUTHH—>UuTpysmHH) (1), a HeMOCcpeACTBeHHbIM JOHATOPOM pyroro 
QMa a30Ta (Ha cTayMH WATpyMH —> aprMHHH) cryxKuT L-acnaparHHoBaa 
‘cmota (*, *). B onpirax PaTHep 3amMeHHTb aclaparHHOBy!o KHCJIOTY MpH CHH- 
B€ aprMHHHa U3 UWATpyJJIMHa B SKCTPpakTaX H3 alleTOHHPOBaHHOM mMeyeHHu 
|aBanocb TObKO L-rstyTaMMHOBOM KUMCAOTOH (WIM KeTOrIyTapaTOM aMMOHHs) 
CoueTaHHH C WlaBesIeBOYKCYCHOH KHcNOTOH. M3 stux cy6cTpaTosw B UCCIe,yeMoH 
cTeMe slerkO OOpa3yeTCA B pe3sysIbTaTe NepeaMMHHpoBanUusA L-acnaparuHo- 
A KMCNOTa, KOTOPad WM HCHONb3yeTCA HEMOCPpeACTBeEHHO JIA CHHTe3a apru- 
HHA. 

_B aurepatype, nocBameHHOH CHHTesy MOYeBHHbI B Cpe3ax HM romMoreHaTax 
‘UEHH, B KaYeCTBe AMHHOKHCJIOT, NOOaBJICHHe KOTOPbIX B IIPHCYTCTBHU OPHH- 
iHa WH WHTPysJIHHa BbISbIBAeT CYHICCTBCHHbIM MPHPOCT MOYeBHHbI, YNOMH- 
MIOTCA TOJIbKO AMHHOUKAapOOHOBHIe KHCJIOTHI (HM HX aMHbl). 

Hue W3araioTca pe3yJIbTaTbI UCCIeAOBAHHH, B KOTOPbIX HaMH NOKa3aHO 
<THBHOe HCHOJIb30BaHHe paya Apyrux L- u D-aMMHOKHCJOT B KayecTBe JOHa- 
DOB a30Ta BO BTOPOH chase CHHTe3a MOUEBHHI B TOMOreHaTaX HeYeHH KPBICHI. 

Tlocrauospka onptTtos. Bespe Kppicb! (camubr BecomM oT 150 Jo 
(0 r), rosoqaBuie nepeyx onmpirom B TeyeHve 12—18 yac., yOHBasIHCb OOe3riaB- 
iBauvem. Bpicrpo u3BueKaIH NeveHb HM TNOMellaIH ee WIA OXNaKeHHA Ha 
) MMH. B cboccbaTHbIt Oydep mpu O°. ZareM TKaHb rOMOreHUSHpOBaH 2 MHH. 
CTCKJIAHHOM TOMOreHH3aTope C TPOliHbIM OObemom K-cocdarHoro Oydepa 
1 M; pH 7,5). Onsrrupie mpo6pt (KoHeyHbIi OObeM 3 Mm) cofepxKamN 0,5 MII 
MoreHaTa H yMoMAHYyTbIt docibaTHbIli Oyep, B KOTOPOM PacTBOPAJIHCb HeoO- 
IMMbIe JOOABKH B CaeyIoulux KomHuecTBax: AT® 5yM; MgSO, — 10 pM; 
L-uwutTpynaun — 40 wM; cy6crpaTel bIXaHuA M YOHATOPb! as0Ta (AMHHOKHC- 
Th, COMM aMMOHHA) —T10 20 pM. 

[ipo6tt unkyOupoganu B aTMocdepe O, c KayaHHem mpu 38° (OOBIUHO B Te- 
Hve 1 yaca) u duKcupoBasH AOOaBeHHeM paBHoro OObeMa 5% CClsCOOH; 
He3s6eKOBbIX (bUIbTpaTax MpousBosu0Cch ompeyetenue NHg 4 MOYCBHHDI 
bH MIOMOUM ypea3bl, B MpHOopyHKax Kousea). 

PesymbTaTH UccAeROBAHUA. B coorsercrBHH C AaHHbIMH 
yinep (2,4) Opto HafiqeHo, ¥TO B roMoreHaTax neyenu, coeprKamux ATP, 
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HaHJIYYLIMM JOHaTOPOM a30Ta TIpH OOpasoBaHHH MOYEBHHbI WS IWATpyJWInH 
(LITP) B orcyrcrBue JONOHUTeMbHBIX Cy6cTpaTOB JEIxXaHA, ABsAeTCA L-raly 


TaMHHoBas Kucyiota (IJI). L-acnaparnuopaa (AC) crToub 


Tea Oar nia 


O6paso0BaHHe MOYeEBHHS! U3 WHTpyJJIHHa Vi 
MHKapOOHOBbIX AMHHOKHCJIOT B roMOreHaTax 
meyeHH (cpeaHHe BeHYHHBI) 0,0 mI 
romorenata (1:3) B 3 ma. Jlo6as- 
Ku: AT®—5uM;MgSO,—10 uM; DL- 
LTP —40pM; AC, [VI ux dhymapar — no 
20 uM; wuKy6amua 1 4ac mpH 38° (mpHBe- 


»*Ke acpdpeKTHBH 
TOJbKO TIPU NOCaBeHHH Kakoro-HHOyy 
cyOctpata jbixanua. B mpodax 6e 
WblXaTeIbuoro cyOcTpata, KaK BHUHO HM 
WaHHbIx Tab. 1, oOpasopaHue MouUe 
BHHbI H3 AC cocTaBJIdeT B CpeJ{HeM BCE 
ro sub oKon0 4 pM, ausz TJ 11,7 »M 
B mpucytcrauu joOaBseHHoH dyMapo 
BOli KHCJIOTbI CHHTeS MOYeBHHI 43 At 
yBemuunBaetca JO 13,4 »M u cTraHoBH 


M€HO cOfep#KaHHe MOYEBHHbI H AMMHAKA B ~ 
CA paBHbim cutesy u3 TJI, na BeMUMH 


MHKPOMOJIAX Ha BCtO HHK YOHPOBaHHy!10 
mpooy) KOTOporo OOaBseHHe cdyMapatTa now 
He BJIMAeT. 
Gocras Gea aosavox. | ans, |"am B paye cnyyaes CHHTeS ee 
um | uM  TOMOreHaTax Obll OYeHb He3HaYHTeJB 


< HbIM HJIH BOBCe OTCYTCTBOBAaJl; MOSTOM. 
Mbl IPHMeHHIH B HalliMX ONbITaX Ad 
cTaOuJIH3alvH ProMoreHaTOB 9THJIeHAA 
5,5  amuutTetpauetat (OJITA). OOpa3o0nann 

MOUCBHHbI TpPOHCXOAUT Cc. HCHOJIb3OBa 


TomoreHaT 6e3 00aBOK (52 
a -+ AT® 0,8 
- + AT + UTP Ded) 
. + AT® + WTP + 


| 4aATe + Type 3,8 | 7,0 aye sHeprn saOuAbHBIx pociaTHBl 
41s} 44,7 | 2,5 cBase# AT®; pecuyres nociequen = 

~ |) PATS HTP + roMoreHaTe COMpsxKeH C OKHCJICHHe! 
+AC+ OYM) 13,4) 2,3  yoOaBAeMbIX [bIXATEUbHbIX CyOcTpa 

* ap See} 13,6 | 2,0  TOB MnaktTuBalun dbepMeHTHbIX CHCTE 


AbixareibHoro tocdopHsHpOBaHHA, Jel 
KO HacTylalolulai B roMoreHaTax Ip 
TemillepaType Bplue O°, Moria ABJINTbCA MPHYHHOH HA3KHX BeNMYHH CHHTe3 
MOYEBHHI B OTJCJIbHbIX OIIbITaX. | 

Kak nokasanu Cneltep u Kuanuneng (°), Obicrpoe cHuxKeHHe aKTHBHOCT 
(PEPMEHTHBIX CHCTEM OKHCJICHHA %-KETOIYTAPOBOM KUCJIOTbI H [bIXaTeJIbHOP 
cocpopHJIHpoBaHHA B CapKO30- 
MaX CepJe4HOH MbBIIIMbI OOyc- 
JIOBJIGHO JIGHCTBHeEM HOHOB Ca, 


KOTOpBIe ocBobowgaiorca ug 37% 
9THX TpaHyl mpH uHKyOupo- S /6 
Bann. B upucytcrauu OITA, = 2 
KOTOPBIi CBA3bIBaeT JIBYX- 1 : 

MHOFOB@JI€HTHBI€ KATHOHI, 06- ¥& @ 
pasya C HMMM KseWIHeBUHBIC 4 


KOMIWJICKCbI, CYCHeH3HH IHTO- 
MWlaSMaTHYeCcKHX pany H- 
TeIbHOC BPCMHA COXPaHAIOT JbI- 
XaTeJIbHy!O H docdopusupyro- 
Iy!O AKTHBHOCTb pH KOMHAaT- 
HOH Temuepatype (°). 

Vcxoqa U3 STHX JaHHblx, 
MbI B HalllMX ONbITax WobaBaa- 
JM K Oydepy up romorenusanun TKaHH MeueHu ByHaTpHeBylo cob OJIT 
B KOHWeHTpauwn 6-10°°M (koHeyHas KOHWeHTpanua OTA B unkyOupoBaHHp 
mpo6ax 1-107? M). | 

Bausune OTA na o6pasopanve MoueBMHI B roMorenaTax HeveHM MA 
crpupyer puc. 1, Ha KOTOpOM u306paxeHI pesyubTaTHI WByX onbitop c L-A 
4 D-ajlaHHHoM B KayecTBe oHaTopos N. B npo6ax 6e3 SJITA B Teuenne Tl€pBol 
yaca OOpasyercH CpaBHUTebHO MalO MOUeBHHBI M MpHpocT ee B TeyeHHe BT 
poro vaca HesHayHTeeH. B npucyrcrsuu DITA cunres moweBuHb! Gouee 
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Puc. 1. Bauanwe STA ua cuuTes moueBuHbl B I 

MoreHaTax meuenH uz DL-nutpyanuna (40 uM) 

MpHcyTcTBuu @ymapata (20uM) u L-AC unn D-am. 
HuHa (20 uM) 


'HCRBCH KaK B M€PBbIll, Tak H BO BTOPOH Yac OlbITa, H K KOHUY HHKyOauHu 
4TH AOCTHraeT TeopeTuyecKoro Mpeyeta (20 uM); B onpire c L-AC yoOaBneHue 
TA DOBbICHIO BeIHYHHY CHHTe3a B 4 pasa. 

B jauibHeMWIMX OMbiITaxX HaMH ObWIO NOKa3aHO, ITO B UCCeAyeMol cucTeme 
KayeCTRe HCTOUHHKOB a30Ta JIM MOYCBHHOOOPas0BaHHA MOryT ObITb HCHOVIb- 
‘BaHbI B3aMeH AC Kak CoJIM AMMOHHA, TAK HMHOrHe AMHHOKHCJIOTEI, B TOM 4HCVIe 
Take, KOTOPbIe B TKAHH TeyeHu 

2 MOBepralorcA 3aMeTHOMY J{e3- Tadauna 2 


AMHHpOBaHHIo §(raiMuvH, L-saH- Monica uae 

eBHHbI H3 WMTpyiIHHa H pas- 
$iH H Mp.). OOaSaTeNbHBIM YCO-  qyuneix amnnoxucaot BroMoreHaTax neveHH KPBIC, 
GeM ABJIACTCH HaJIMYHe B CHCTCMe~ crTaoOunHsoBaHHDIxX JIITA (MaxyOauua 1 4ac; 


i WIM HHO KUHCJIOTHI JIMMOHHO- YCOBHA OMbITOB CM. TAG. 1) 
Jacnmoro Wika; AbixaTesbubiit 


: Tipupocr mouye- 
AOcov1roTHoe}, 4 


vOcTpaT o6ecneuHBaeT He TOJIbKO é HHbI (3a BbIye- 
ecuntes AT®, Hou OOpasopanue 8 Cyecron ei “wouesant [COM CHHTES? 3 
2peHOCYHKOB aMuHOrpynn, HeOO- Bmecor muna), 
MMBIX JIA HCHOJIb3OBaHHA a30- : e 
2 AMHHOKHCJIOT B Ipomecce o6pa- 
EAaHHA MOUCBHHBI u3 {UTP < 8-10 = 
UAIP Y= Dy. ce L-AC < 20 10 — 15 
= = 
Hd. 3)» +L-TT < 20 10 —15 
B raOm. 2 yka3aHbl ONTHMasIb- 4 » -+-L-ananun = 4e- Moh 10-12 
bie BEIMYHHbI OOpa3s0BaHua Moye- : » ayaa 0 Et a8 
Hbl H3 PasIMYHBIX aMMHOKUCNOT |» i ries eae oS pe 
= ; 
UMTpyJIMHa, MONyYeHHBIE B gi y + ranuun <15 6— 10 
‘HOPOUMCJICHHBIX OMbITaX C AKTHB- 9) » +L-nn3nH <14 eke 
‘bIMH YTOMOreHaTaMH H3 HeyeHH i » a ae Ns ; 8 = 
i » -+L-rucTuyqHH <a yi) —§ 
‘OPMaJIbHBIX KDPBIC. 12) » +L-cepun** < 18 je 
Tlpupeyenuble B TaOMMMe BeNH- 43) , +D-cepun** = 18 0 
‘MHbI IPHPOCTa MOYeBHHbI He OTpa- 14) _» +NH,Cl <19 5 — 10 


KalOT MOJIHOCTbIO BeJIMYHH CHHTe3a 
eee oie BETO Onan * TipuMensicd romorenat 6e3 OITA, Tak Kak 
30TA MOOABJIACMBIX AMMHOKHCIIOT.  pocneguuii TOPMOSHT elicTBHe FHCTHAa3bl. 

3 OTCYTCTBHe MOCeAHAX WHTpys- ** B ombiTax Obl OObINOH CHHTe3 H3 O/HO- 
MMH OJMH WHOTa BbIsbIBaeT 3Ha- TO WHTpysHHa. 

WHTCIbHbIM CHHTe3 MOUCBHHB! (OCO- 

6eHHO B roMoreHaTax, cTaOumH30BaHHbIx OJITA). Jror cuute3s mponcxo,UT 
ga CueT HCIIOJb3O0BaHHA MpesqoOpasoBanHHoro B TKaHH aMMMaka, a TakxKe 
AMMHOrpyiMbl OPHHTHHA, OOpasyrouleroca Mp pacileneHHH apruHuna aprHua- 
goH. [Ipu namuyHu oOaBeHHOro AoHaTOpa (AMMOHHMHOM COM, AMMHOKUCJOTHI) 
WIA OOpasoBaHUA MOUEBHHDI HCHOML3SYETCA UPEANOYTHTEIbHO as0T AOOaB.IeHHOrO 
qoHaTopa, a He a30T OpHHTHHAa («cOeperaHHe» MOCeqHeTO MOXHO OOHAPY2KUTb 
MO XpoMaTorpaMMaM Ha Oymare). 

IlpuBoquM upumep olbira, moyTBepxaiomero ckasaHHoe. Ilocme MHKyOu- 
popanua c 60 »yM DL-uurpysmuHa B mpobe Obii0 HaliqeHo 23,0 uM MoueBHHbI 
B 1,5»M ammuaka. B npo6e c go6aBnenvem 60»M DL-uutpyammua + 15 pM 
NH, Cl uaiiqeno 22,0 pM mouepuup u 5,7 4M ammuaka. OOmlee KomMYeCTBO aM- 
MHaka BO BTOpoli mpo6e (foOaBMeHHOrO TOC MpefoOpasoBanHoro B TKaHh) 
6pbuio He meHee 20 uM; cmeqoBaTesbHO, oKOIO 15 pM amMMuaka OblwIO HCTOUIb30- 
BaHO Jd CHHTe3a MOYeBHHbI, XOTA OOaBeHHe aMMHaKa B JaHHOM CJlyuae 
He TMOBbICHO O6uleroO KOuIMYeCTBa OOpasyrIoleHcCA MOUeBHHBI. 

TakuM 06pa30M, HaMH M0Ka3aHO, 4TO JIA OOpasoBaHHA MOYeCBUHbI U3 IMT- 
DyWIMHa B roMoreHaTax TleyeHH Oosee HIM MeHee SPPCKTHBHO HUCHOVIbSYIOTCH, 
nomumo L-AC, pas3muuHpre L- Ww D-aMMHOKUCJIOTbI, a TaKxKe COJIM aMMO- 
uaa. B ormmaue or agora AC, a30T 2THX COeHHeHHH He MOMKET TMepexo- 
7MTb B COCTaB MOYCBHHbI IpAMbIM TlyTeM. CorsacHo Teopuu Paruep (2pi4); a30T 
BCeX 9THX JOHATOPOB MpeABaPHTeJbHO OJDKeEH TeMH WJ HHbIMM yTAMH TepeH- 
*y p L-AC, KoTopand ABAAeTCA eMHCTBEHHOH AMHMHOKHCJIOTOH, pearupyrolleH 
WenocpeycTBeHHo c WMTpysHHOM. MexaH3M HCnOJb30BaHUA as0Ta PasJMHbIx 
a 999 


+ 


j 
JOHATOPOB JIA MOUEBHHOOOPasOBaHHA Obl HCCIeEMOBAH HAMM [lOCpeACTBY. 
TOPMOXKCHHA OTCMbHbIX MPOMEKYTOUHBIX PeakKUHH MPH MOMOUIA cnemHpuye 
CKHX (€PMCHTHHIX SOB. 


MucrutyT 6HosIOrHyeCKOH HW MeAHIHHCKOH XHMHH Tlocrynusio 
AkaJ@MHH MeHHHHCKHX HayK CCCP 20 XII 1955 
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Hoxnagqe Akanemuu nayr CCCP 
1956. Tom 109, Ne 5 


BHOXHMH fl 


B. JI. KPETOBHY, 3. Fr. EBCTHTHEEBA u E. YP. II bILWEBCKAS 


OCHHTES AMHJIOB B PACTEHHAX H3 MEYEHHOLO N&= AMMMAKA 
(IT pedcmaenexo axademuxom A. H. Onapuneim 9 III 1956) 


| Knaccuyeckumu padoramu J. H. Upsaunmnuxosa Ono WoKa3aHo, uTo ac- 
arHH MOMKeT CHHTC3HPOBaTbCA B PaCTHTCbHOM OPraHH3Me He TOJbKO Ha 
WH JMCCHMHJIAUHH OeKOB, HO M Ha NYTH aCCHMHMJIAUMH BBOAMMBIX B pacTeHHe 
BHe AMMOHHMHBIX Come (1). Jlanbuelimue onbirbl NOKa3samu, uTO pH BBeIe- 
4 B MIPOPOCTKH JIOMMHA, TbHIKBLI H KYKYPY3bI CouelH aMMOHHA MpoHCXOAUT 
0A3OBaHHe SHAYHTeJIbHbIX KOJIMYeCTB acnaparuna (*). Bmecre c Tem OblIO 
<a3aHO, UTO CHHTe3 aclaparvHa Kak B IIpOpocTKax, Tak H B CO3speBaloluux 
TOCbAX IIMCHHIbI OCYUIECTBIAeTCA HawOolee HHTCEHCHBHO M3 acnaparHunara 
OHHA, Tak Kak acilaparHHOBas KHCJIOTa HW aMMHaK ABJAIOTCA Hemocpes- 
‘CHHbIMH TIpeWeCTBeHHHKaMH, HeOOXOJMMBIMH JIA CHHTe3a_ acliaparuuHa. 
HTe3 TIOTaMHHa H3 BBOAMMOrO H3BHe aMMHaka Obi OKa3aH Buxxkepu, [le- 
00M 4 KnapKom (*) mph O6HIbHOM yOOpeHHH CaxapHOli CBEKJIbI CePHOKHCJIbIM 
oHHem. Bmecte c Tem Ipuuxnaa 4 UnOnenn(*) ycraHoBuau, To ycuseHHoe 
TaHve palirpacca AMMOHHHHbIMH COJIAMH IIPHBOJUT K BbIJeJICHHIO rsOTaMHHa 
Ipouecce ryTTalWH, YTO CONPOBoxRaeTcA ero KPHCTaIIM3aNHeH Ha KOHWAaX 
eTbeB. OMNbITbI C MPOPOCTKaMH THIKBbI NOKa3aJIH, YTO FAIOTAMHH JIerKO O6- 
3yeTCA MIpH BBeJeHHH TIOTAMHHOBOH KHCJIOTbl H aMMHaKa B IIPHCyTCTBHH 
(® yw noHoB Mg (°). 

_Ha nepppix 3Tamax yCBOeCHHA pacCTeHHeM aMMHakKa WH CHHTe3a AMHHOKHCJOT 
HeHUIyIO pOJlb MrpaeT peaKIUWA MpxAMOrO AMHHHPOBaHHA KeTOKHCJIOT HM 
apoBOl KHCJOTHI, KaK 3TO TOKa3aHO B CJlyyae CHHTe3a alaHHHa, aclaparH- 
poll M ruloTaMHHOBolt KucoT (°°). 

TakuM oOpa30M Oba SKCNePHMeHTaIbHO JOKa3aHa MpaBHJIbHOCTb Hen 

H. [[psuuuuukopa 0 ToM, ¥TO aclaparHH H PuiOTaMHH ABJAIOTCA B pacte- 
IX COCJIHHCHHAMH, B BH KOTOPbIX CBASbIBACTCA WH OOC3BPeXHBACTCA AMMHAK. 
ecTe C TEM 9TH HCCIEJOBAHHA MoKa3aJiu, YTO acCNaparHuy HU TIKOTaMHH MOTyT 
3HHKaTb B PaCTHTeJIbHOM OpraHH3Me IlyTeM CHHTe3a H3 MOCTyNawuero H3BHE 
Muaka. CileqyeT, O(HaKO, OTMETHT, YTO N10 MMEIOWIHMCH B HaCTOAee BpeMsA 
HbIM XapakTep OOMeHA rJIIOTaMHHa B PaCTeHHAX OTMMUAeTCA OT XapakTepa 
meHa acnaparuHa. TmoraMHH siBJIAeTCH Oosee AKTHBHBIM MeTaOOJIMTOM, ¥eM 
daparvu, U Ooulee TECHO CBA3AH C MpoleccoM cHHTe3a OesKa (°). 

MoxxHo 6bluio WpeMonaraTb, YTO NOCTYNawWH B pacTeHHe aMMHaK HCMOJIb- 
eTCH B paBHOM Mepe JIA OCOpasOBaHWA KaK AMMHHOM, TaK WM aMMAHOM rpynupl 
‘MOB HU UTO OH Oosee HHTCHCHBHO HCHOUb3yeTCA WIA CHHTe3a TyIOTaMHHa, 
IM JIA CHHTe3a acCMaparwHa, XOTA ocweqHMH cnocobeH HakallJIMBaTbCs 
HEKOTOPbIX PaCTeHHAX B 3HAYHTCbHO OOIbIUMX KONMYeCTBAX, YeM TviloTa- 
ii. C wembio MpoBepKH 9THX MpesMooKeHHH Opa MpeqNpHHATa Nanna 
Gora. 

B xKauecTBe MCTOUHHKa AMMHaKa YNOTpeOANH MpenapaT as0THOKHCJOrO 
Mouua, cosep»Kamuit N1® B aMMOHHMHOM rpynne; AA onbITOB ynoTpeOuANCA 
1 # pacrsop NH,NOs. B kayecrBe OObeKTOB UCCeqOBaHHA JIA CHHTe3a Tito 
MuHa OblWwia BbIOpana caxapHasa CBeKJa, JIA CHHTe3a aciaparina — STHOJIN- 
*BAHHbIe IIPpOpOCTKM JONMHAa HM BHKH. 
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, Ana nonyyenua ruoramuna, MeyeHHoro N}?°, Hamu, Tak »Ke Kak Xyjom, 
Matom u Telirym (*°), ObWI MpHMeHeH.cleqyroululi MeTOX: CaxapHad cBekua 
KOHWe BereTawHH (HayaIO OKTAOPH) BbIKAaIbIBaaCb BMECCTE C JIMCTbAMH, OUH- 
jJIaCb OT 3€MJIM H MPOMbIBasIaCb B BOfe; 3aTEM KOPHU NorpyxKasHcb B O,1 # 
cTBop NH,NOs, coyep2xamui N'® B ammounuiinoli rpynne. B teuenve 5 quel 
PHM OCTaBaJIHCb NOrpyXeHHbIMH B PaCTBOP, 3aTeM H3BJeKAIHCb 3 Hero, 
ATCJIbHO MPOMBIBaJIHCb HW HCMOUb3OBaIHCb JIA MONyYeHHA TwOTaMHHa. 
oTaMHH ObI MoyyYeH MO ONHCaHHOMy paHee metoyy (24), 
) Hamu Opio NonyyeHo yBa Npenapata roTaMMna u3 CBeKJbI yporwan 1954 
(1955 rr. [locne MuoroKpaTHol nepeKpHcTamMsauHH Npenaparel Obi HAeH- 
)PHUHPOBaHbI MO TemMepaType mMuaByenna. 
, Ana onpeyenenua cogepxxanusa N?> B ruoramune a30r rioramuHa cHayana 
. Keesibasiio MepeBoAusICA B CepHOKHCJIbIt AaMMOHHIi, 3aTemM BN. nO MmeTox 
|TTeHOepra (7”). lonyyennpii rasoo6pa3Hbiii a30T aHaJIH3HpoBasica Ha Cosep2xKa- 
2 N?° B macc-cnlekTpometpe Tuna MC-2, nosBoms10lleM MpOBOJUTb onpejee- 
4 H30TONHOrO COCcTaBa a30Ta C TOUHOCThIO Jo 1—2% . Coyep»xauHue N!® B azore 
4QHOK Tpynbl riwoTaMHHa oMpeyesssocb Moce ruyqpomu3a riiwTaMuna 
jocpaTHbim Oydepom mpH pH 6,8 B TeveHHe vaca B KUNMAIeH BOAAHOH Oane.. 
f4 9TOM Halleo OTINeNIAJICA aMMHaK OT aMHJHOM rpynnbl rviioTaMuHa & 
‘€M, BbITeCHCHHbIM H3 pacTBopa AOOaBIeHHeM HaCbIINeHHOrO pacTBopa notTa- 
, VIaBJIMBaJICA CEPpHOH KHCJIOTOH H CBASbIBAJICA B BHe CePHOKHCIOrO aMMO- 
iz. A30T MOMyYeHHOrO CepHOKHCOrO aMMOHHA ONATb-TaKH NepeBousics 
Ne WH Ha MaCC-CIeKTpOMeTpe TIPOH3BOAHIOCh ONpeeseHHe OTHOCHTebHOTe 
‘epxkaHua N?°. TlomyyeHHpie pe3yJbTaTbl MpHBeyeHbI B Ta6u. |. 
Acnaparvu Obl MouwyyeH- HaMH M3 MpOpocTKOB JIOMHHa WM BUKH, KOTOPbIe 
)allMBaJIMCb B TEMHOTe B TeyeHHe 15 AHeH. Haunnasa c 10 qua NpopamMBaHns 
IppocTKH eKeqHeBHO nomHBanucb 0,1 4A 
IXTBOPOM a30THOKHCJIOrO AMMOHHA, COsep2Ka- Ta6anna 3 
ico N*° B amMouHiinol rpynme. Ilo oKOH-  pacnpenenenne N° B amunnoh uw 
KHH BbIpallWBaHHA B MpOpOCTKH HHQ@HIbT- = amunuolt rpymnax acnaparHHa # 
ooBau ToT xe 0,1 H pacTBOp a30THOKHCJIO- TiioTamHHa (B % K comepxxannio N™® 
L AMMOHHA HM Mocse SKCMO3HUMH B TeYeHHE SEO AIS) 


iac. H3 MpOpocTKOB MosyyaiH acnaparHH ~ rei 
MIWHBIM MeTOJOM (1°). Tipenapar |N" BOMBANOR |g anti 
Hamu Opbio0 MomyueHo yeTbIPe Mpemapata Soins 
aparuHa, cojepxKamero N?*: TpH H3 J0- 

da 4 OJMH 43 BUKH. TJonyyenuble MpenapaTh! Tamotamun 

(1M OUYMUICHbI TyTeM MHOTOKpaTHOH Mepe- ne ee ae 
iCTAINH3alHu HW UeHTHULAPOBaHbI M0 TeM- Ror , , 
baType miapaenua. Bo sBcex mpenapatTax Ne 4 50,0 440 
@O OpeyeseHO OTHOCHTeIbHOe CosepxKaHue Ns 2 ee noe 
Kak B CYMMAPHOM asoTe, TaK H OTJeJIbHO ne : 74°9 on 


MHHOK rpynne. Jia onpeyesmeHua cojep- 
jaua N!5B acnhaparnHe ero CyYMMapHbIii a30T 
SCBOJMJICA B CePHOKHCJIbI AMMOHHH 4H 
rem B Noy. TomyyeHupit ras000pa3sHbli a30T aHaJIM3HpOBaJICA B MaCC-CIIeK- 
Metpe. Coyepxxanue N’° B as0Te aMHAHOH rpynmbl OlpeemAOCh Nocme PHy- 
3a acnaparuna c 5% H,SO, B TeyeHHe 3 yac. Ha KMNAMeH BOAAHOH Oaxe. 
(MIeNJICHHbIM np sTOM B BuAe NH; a30T aMuQHOu rpynmbl acnaparuua CHayasa 
Kpoquddpy3HOHHbIM MeTOJOM Obl MepeBeeH B CePHOKHCJIbIM AMMOHHH, a 3a- 
B No. Ha macc-cnekTpomerpe OblI0 ompeyeneno cogep»xxanue N?°. [onyyer- 
» Pe3ybTAaTbI MpescTaBeHbI B TAO. 2. , 
Vis jjaHHbIxX, UpHBeqeHHbIX B TAO. 1 uw 2, OYeBHAHO, YTO NocTyMaroulHH 
WacTeHHe AMMMAK JIerKO HCHOJb3yeTCA Ha CHHTe3 aCiaparuHa H TioTaMHHa. 
Emecte C TeM MOJIYYeHHbIe NAHHbIe CBUETEbCTBYIOT TAKKE O TOM, YTO BKJIIO~ 
(we aMMHaKa B TuOTaMHH MpoTeKaeT 3HAYHTeIbHO Ooslee HHTCHCHBHO, YM 
iuenue B acnaparun. J]elicTBUTebHO, Mpenaparbl rioTaMHHa HM acnaparuna, 
YAeHHbIe pH UCNOMb3OBaHHH OMX M TeX 2%Ke MpelapaTOB a30THOKHCJOTO: 
2. g* 1003: 


aMMOHUsA, coqepxKamAux 9,5 ar. % umm 11,0 ar. % N1°, pe3sKo OTAMYAIOTCA API 
oT Jipyra mo coqepxanuio N!. [Ipenaparpi rsioraMuna Cofep2KaT NOTH B 4 pase 
6ouIbule H30TOMHOrO a30Ta, YeM MpelmapaTbl aciaparHHa. 

rH J[AHHbIe XOPOWIO COracyIOTCA C HMCIONMMUCH B JIMTepaType YKasaHH AME 
© TOM, 4TO PIOTAMHH SABJIAeTCA COC#IMHCHHeM 3HaYHTeJIbHO Oouee NOBM2KHBIN 
B OOMeHe BellecTB pacrenHua, vem acmaparuH (*4). 

IIpu cpasnennu coyepxxanua N?° B amuquol M aMHHHOM rpynnax OAHOrO F 
Toro Ke aMHa MOXKHO BUAeTb, YTO B AMHAHBIX rpynnax CoepxRUTCA 3HayH 
TeJIbHO 6obIUee KOMHUecTBO N!®, vem B AMHHHBIX. OTO OCOOeCHHO ACHO BUAHO UE 
pacueToB, IIpHBeseHHBIX B TaO. 3. TakuM OOpa3s0M, He3aBHCHMO OT a6co 
moTHOro coxepxanusa N1> gp yaHHoM amnye, pacipeyenenue N° mexyy aMHHO! 
MW AMHHHOH rpynwaMu Kak B aciaparuue, Tak UM B ruOTaMMHe MpPHOMUSHTeIbHC 
OJMHakoBo. 3HauHTeIbHOe pasmuune B coyepxkanHH N1° mexyy aMHAHOH 1 
aMVMHHOM rpynnaMu acnaparnua HW ruil0oTaMHHa yKasblBaeT Ha TO, YTO TIPOUec 
BKJIOYCHHA TMOCTyMarollero H3BHe aMMHaKa B aMHHHy!O rpyny MpoTekae 
MeHee S9HeprHuHo, YeM TIpomecc BKOUeHHA ero B aMUHylo rpynny. 

Takum o6pa30M, amujyuas rpyrna acnaparuna ¥ rioTaMuHa ABJIAeTCA OCO 
6eHHO BarxkHOli opMoll OOesBpexKHBAaHHA UM pesepBHPOBaHNA NocTynarousen 
B pacTeHwe aMMuHaka. 5 


¥ 
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, Wokuagn Akanemuu HaykK CCCP 
1956. Tom 109, Ne 5 


BHOXHMHA 


A. H. METPOBA 


OBEHHOCTH TIPEBPAWJEHHS CAXAPOB B KJIYBHAX KAPTO®EJI4A 
(ITpedcmasaeno axademuxom A. JI. Kypcanoseim 24 IV 1956) 


Hamu (*,*) Obito0 MoKasaHo, 4To KyOHM KapTodeisA, HaxomauMeca B pasHblx 
}aquAX Pocta HH XpaHMBIIMeCA MPH pasHbIX YCIOBHAX, COMepxaT pasmHuHOe 
)imuecTBO KpaxMaJia HW pesyuupyroulMx BemecTB. IIpu AuddepexuupoBannom 
|; peqeeHHu peXyUMpyIoulux BeleCTB OKasasOCcb, YTO HaOsOMaeMble HAMM pa3- 
(4A OOYCJOBJICHbI PasHbIM COJep2KaHHeM CBOGOAHIX CaXapoB, a He pexyuH- 
PIOWIHX docopHpix supos (*), coyepxanHHe KOTOPHIX B KJIYOHAX KapTodensa 
m0 OOHapyxeHo ese B 1950 r. (4). Yka3aHHoe NOMORKeHNe ABHMOC OTIPaB- 
pu TOUKOM K YCTAHOBJICHHIO OCOOeHHOCTeH MpeBpalleHuA CBOOOAHbIX CaxapoB 
‘KITYOHAX KaK IPH HX XPpaHeHHH, TaK WH MPH co3speBaHuH. 

Haw uccieqoBaHusA NOKasaJH, YTO TKaHb KJIYOHEH B 3ABHCHMOCTH OT ycuIO- 
iM OONAaaeT OOJIbINeH WJIH MeHbIIeH CHOCOOHOCTHIO MOPIOUaTbh CBOOOJHBIe Ca- 
ipa. M3yyenue sToro mpolecca NpHBeJIO Hac K 3aKJIIOYeHHIO O TOM, YTO PJIKOKO- 
, MOPiouweHHad TKaHbiO KJYOHA, MpeBpailaerca B NoWHcaxapuHy, mpHyem 
eXAHH3M ITOPO IIpeBpallleHHA He CBA3aH, MOBHJMMOMY, C reKCOKHHa3HOH peak- 
eu uw AT®, a mponcxoyuT KaKHM-TO APyrHM MyTem. 

OnbITbI TIPOBOAHIHCh C KapTodesem copta Jlopx, KOTOPbIM BbIpPaHBaca 
MOBTOPHOCTAX H HCcIeqOBasca: 1) BO BpeMaA UBeTeHHA H 2) Nocse yYOOpKU ypo- 
aa. Kay6nu Toro Ke yporxkasxt 3akabIBasIMCb Ha XpaHeHHe: OHA UaCTb B OBO- 
expaHusaume (mpH +4°), a Apyrad — pH KOMHaTHOH Temnepatype (+18°) — 
HCCIeAOBaHCb Tocse 4 Mec. XpaHeHHs. 

OnbITHI MpOBOJMIHCh Ha cpe3sax KapTodesAa, KOTOPble Nocle HapesaHHA OT- 
IBAJIMCb B BOJe€ H HHKYOHPOBaJIHCb C PaCTBOPOM IVIOKOSbI B Cpeye, OoraTok 
wiamu. Kak moka3aJIW Hallw HccleqoBaHHa, HanOomee ONaronupuHATHOU IA 
iHTe3a MOMCaXxapHOB Oblla peakUHA Cpeybl upu pH 7,2—7,5, aro uMewio 3Ha- 
“He H JIA MOPOULeHHA PIOKO3bI TKaHbio KyOuA. IIpouecc norsmomjenua rso0- 
DSbI Cpe3aMH KapToesA ONpeyeAICA yYeTOM YOBIIN PuOKO3bI B HHKyOal\HoH- 
pM cpeye, a TakxKe COJepxKaHHA Caxapa B Cpesax, AIA Yero MOCMeHHe OTMBI- 
JMCb OT HHKYOaUHOHHOL cMecuH (morpy2keHHeM UX 2 pasa B OOsbIIOH OObeM 
\bI), BICYLIMBaIHCb (UMbTPOBaIbHOH OyMaroll HM pacTHpaucb B TPUXIOp- 
KCyCHO KHCOTe. OKCTpakT OCaxKAaIcA CNMPTOM B MpHCyTCTBHH HOHOB Oa- 
4A WM pasfeAJICH Ha CNMPTOBY!IO BbITAKKY HM OCaOK; NoOcMeqHHH Cofep2xKadi 
yopacrBopuMbie (Ha XoOsOAy) NowHcaxapHAbl HW qocopHble coeqHHeEHHA, a 
sITHKKAa — CBOOOHbIE Caxapa. Onpeesaad peXyYKUMIO CMUPTOBOH BbITAKKH 
ocayKa JO H MOce KHCMOTHOFO PHAPOJIH3a, MOXKHO ObWIO CYAUTb O KOMYECTBE 
: XapakTepe cojlepxKaluxca B TOH u Apyrol ppakuusAx BemlecTB. Onpesenenue 
DAXMAJIMCTOCTH B Cpe3aX MPOH3BORMOCb SH3HMaTHYCCKHM MeTOJOM, ompe- 
aneHne AT® B TPUXJOPYKCYCHOM SKCTPakTe Mocwe OCaKMeHHA — YKCyCHO- 
ucnOou pryTbto (°). : 

Hamm uccreqyopanua Upexye Bcero NoKa3sasIM, YTO NOrMouleHHe TKaHbIoO 
MYOHA OTHOCHTeJIbHO OOJIbINMX KOJIMYCCTB CBOOOJHOH YIOKO3bI MpOHCXOJUT 
qomHe 3akoHOMepHo. Tak, B cpe3ax KuJyOHeH KapTodesA, XpaHUBIUAXCs MPH 
AZHO Temiepatype, MorsoujeHve CBOOOAHON rsOKO3bI MpoTeKaeT C PasJIMTHOH 
weencuBHocTbw. M3 npescTaBJieHHbIX B TAO. 1 WaHHbIX BUAHO, ITO CPe3bl Ks1y6- 
2% Mocue TenMOro XpaHeHUA CHOCOOHbI NOTpPeOJAT OoMbUINe KONHYCCTBA TIO- 


2. 1005 


KO3bI; Mocie 30 MHH. HHKyOallHH C 2 P CpesoB yObIJIb PIOKO3bI B OMbITHOH CMeCH 
coctrapinga 11—13 mr, a nocae*2 Yac.'21—30 mr. Hao6opor, mpu xos0,HOM 
XpaHeHuH KyOHeH MPH TaKHX %Ke YCJIOBHAX ONbITA B HHKYOalHOHHOH CMeCH 
He TOJbKO He ObWIO YObWIH FsOKOSbI, HO OOHAPYXKHJOCb 3HAYHTEJIbHOE YBEJIMYCHHE 
pemykuuHu: mocie 30 MHH. 

Ta6nunal HHKyOauHH peyKUHA yBe- 

wHunatacb Ha 6—7,5 Mr, a 

Mccaeopanue Tpomecca NOrIOOLeHHA TJIIOKO3bI cpe3aMu nmocwre y, gac. Ha 90—33 Mr. 
KJIyOHeM nmpu XpaHeHHH HB pasHble nepHOJI BereTaluu. Takum o6pa3om, KYOHH 


Vuxy6auvouHad cMecb: 2 Tr cpe30B-+-100 ms rultoKo3bI ++ 
+6 ma ComeBoH CMecH. CoJleBad CMCCb: B 400 ma H20O:. KapTopewA nmocye XOJIONHOrO 


KCl 520 mr, MgCl, 401 mr, CaCl, 220 wr, KHCO3 .xpaHeHHa yTpauHBaloT CIIO* 


400 mr; pH 7,2—7,5 coOHOCTh NMormowaTb iio 
KO3y, HH OONlaqaioT e10 B 

Xp 1HMBUIHeCH KYOHH | B nepuofbl BereTauuu He6OJIbILIOLN cTeneHu 
pa BEicoKolt pu HusKol MOJIObIe 3pevible IIponecc noTpeOsleHuA 
“o | Temmepatype BeMBeD ATES ayer mores rIOKO3bI Cpe3aMH_ KJIYOHA, 
@ [ 
8 eek ee aa ies B3ATOrO B OMbIT B pa3HBle 
& | Youu rmoKospi] — peayuup. Eee TlepHofbl BereTauHH, MIpoxo- 
e BeulecTB : 
is 2 WUT Take pa3JIH4HO: B OMBI- 
“s B MP Ha 2 Yr TKaHH KwyOHA 
2 Tax CO cCpe3aMH MOO,OrO 
2 | 30 M. | 2 4. | 30 M. | 24. | 3U M. |2 q. | 30 M. | 2 a. KapTopea CHJIbHee, UCM B 
OMbITaX CO 3peJIbIMH KWyO- 

4] 44,2 | 21,4 | 5,45 | 20 31 1361 19,7 | 21 Hamu (rao. 1). 

DAS pet 29 Oty eOUn I 26 et ol tet yy Uccaeqopanue mpotecca 
3 | 13,5°} 23,5 | 6,95 | 33,5} 24 - 291 15 23° TTOPJIOU,eHHA TJIIOKO3bI TKa- 


-HbiO OMHOTO MH TOTO xe KTyO- 
HA, HO B 3aBMCHMOCTH OT pa3HbIX ycOBHH (HarpeBaHua, pH, KoOHeHTpa- 
IMM TJIOKOS3bI H T. Jl.) IPHBeIO HAC K MIpeAMOMO*KeHHIO O TOM, YTO STOT IIPOMece 
CBA3aH C MPOHHMAaeCMOCTbIO KJIeTKH, OOYCOBMeEHHOM (bH3HKO-XHMHYeCKHMH SAB- 
JIGHHAMH, KOTOPbIe B CBOIO OYepeb ONPeeAlOTCA, NOBHAMMOMY, (H3HOJOrH- 
YeECKHM COCTOAHHEM pacTeHHA. 

[lorpe61eHHe ruIOKO3bI TKAHbIO KJIYOHA MPHBOAMT K YTHIM3aWHH OTHOCH- 
TeJIbHO OOJIDLIMX KOJIMYeCTB Caxapa. Tak, IpH uccmeqoBaHHH | r cpe30B TKaHH 
KJIYOHA, XPpaHHBUIerocA IPH BbICOKOH TemMepaType C Ppa3HbIMH KOHIeHTpalHa- 
MH TJIIOKO3bI, BbIACHHJIOCb, YTO HaHOoIbllee KOJHMYeCTBO NOTPeOeHHOrO Caxapa 
3a 40 MMH. HHKYyOalMN cocTaBHsio 18—20 mr nNpv KOHWeHTpalHu rsroKo3bl 40 Mr 
B 1 ma wHKyOaMoHHod cmecn. JlaibHetimee noBbiueHHe KOHIeHTpalHn Ty0- 
KO3bI B HHKYOaMOHHOM CMeCH MpHBOAMO K TOPMOXKeHHIO STOrO Mpomecca. 


Ta6Omuna 2 


Coyepkanne pexyuMpyioulHx BelllecTB H NONMMCaXapufa B Cpesax KsyOHeli KapTocens, 
HHKYOMpOBaHHbIX C riOKo30H Hu Ges Hee *, MuKy6auvonHaa cmecb: 20 r cpesop + 800 mri 
ruoKosbl + 40 MI comeBoH cmecu. Mnky6auua 2 yaca; pH 7,2—7,5 


ehlstel ages enL SAU Tlonucaxapng 6 vr B 10 r TKanH 
NoNo 
ONbITOB no KUCJIOTH. rukpomusa NOCIe KHUCJOTH. | 
i Beeler Eis a 6 | yBesuuenue 
a 6 a 6 | 
4 40,7 20,0 45 19,9 1,540 1410 + 130 (8%) 
2 30,8 Als) 2 492, AUS? 4700 1600 -+ 100 (5,8%) 
3) Soe 12 40 14 1498 1464 + 34 (2%) 


* Siecb H B CeYOMHX TAaOMHWAX: a—c rawKos0l, 6 — 6e3 r0KOSHT, 
400 


Aaa TOPO YTOObI BLIACHHTb, KAKOBbI JlanbHeliume TIpeppaljeHHA MOronuen- 
OH TUIOKOSbI B Cpe3aX KJYOHA, B HUX .ompeslenauch BeulectBa CNHpToBol 
AMDKKH HW OCaKa, Kak ykasbiBaiocb Bole. M3 yannpix tab. 2 u 3 


yMa2KHOH XpomarTorpadun MbI ycraHoBUsH, 4TO yBeJIM4eHHe CaxapoB mpuMmep- 
#2 8 1,5—2 pasa mponcxoquno HMeHHO 3a cueT PmtOKO3bI. 

PesyJIbTaTbI HCCHeOBaHHA CNMPTOBOM BLITAKKU OKa3Za/ICb aHANOrMyAEIMA 
AK MPH SKCTparMpOBaHHU Cpe30B KHMALWIMM CNupToM (TaOvI. 2), Tak u pH o6- 
a0oTkKe HX TpUXMOpyKcycHOor KuCHOTO (Tabu. 3). Uccneqopanue pexqyuupyn- 
ux docopxpix spupos B ; 
oe3ax, MHK YOMPOBaHHbIX Cc Ta6nuna 3 

i Me  agno ee Sas Mccaexqopanne i Riis 9KCTpakTa Cpe3cB 

2 moysepratrca cyect- 
)2HHbIM H3MCHCHHSM B TOM H Penynup, wee | Penynup. coc- 
d¥POM culyyae. Coylep2kaHHe NoNo | WlecTBa cnup- | copupie coenu- Tlonucaxapua B Mr 


TOB. BbITAKKH Henna 10 ¢ 


B TKaHH KJIYOHA OKa3a-— CFP) 40 r rKaHH TKaHH Be ee 
265 SHAUMTeIbHO MeHbUe, 7% Mew acl alaaol fetes 
2M cojlep2kanne CBOOOMHBIX a 6 a | 6 a 6 | yBesiuueHHe 
axapos. | 


Kak noKa3aIu Halu 
aJIbHeMmue HcCCeOBaHHA 
M MHKYOHpOBaHHH cpe30B 
PIOKO30H, B HHX YBeJIH- 
BaeTcA cojepxKaHve He 
DAbKO riHOKO3bI, HO HW nomucaxapHya. V3 Janubix TaO. 2 (ipaBan yacTb) BAHO, 
TO B Cpe3aX, HHKYOHPOBaHHbIX C TIIOKO3O0H, yBeIHYeHHe KpaXMAaJIMCTOCTH CO- 
rapiano 34—130 mr na lO r TKaHH. OgHako yBeuHYeHHe KpaxXMaJla MpPOTHB 

: HCXOJHOrO ObIO BECbMa He- 
3HaYHTeJIbHOe HW KOMeOaOCcb 
Mauve asuga Hnatpua u JIH@ wa cogepxanne oT 2 yo 8%. Bosee y6equ- 


OMCaXapHA0B B cpe3ax K.tyOHeH KapTodeJIA, HHKYOH- yenEHBIe WH ACHO BbIPaxKeH- 
i day CMeCb: 
DBaHHBIX c ruloKo30H. WuKy6anHonHaa HbIe pesybTaTbI OWI T0- 


r cpe3oB + raoKo3sa +3 Mi comeBOH CMeCH 4- ashy 
JIYYeHbI B OMNbITaX C TDPH- 


Hatpua 10-? Mu JH® 10*M 
—  XJIOPyKCYCHbIM 3KCTpaKTOM, 
YpennuyeHue H3 KOTOPOrO KpaxMaJI yjja- 
C anom Bes maf uuxyoauna  AJICH H B HEM OCTABaJIOCb 
c rmoKoso# = JIHIIb HEOOJIBIIOe KOJIHUeCT- 
—- BO BOOpacTBOpHMBbIX (Ha 
xoJlowy) NomMcaxapHyos. B 
3TUX OMbITax (Tab. 3) yBe- 


| | JIMYeHHE MOHCaxapHyOB B 


8] 12,6 | 1,02] 41,1152 | 40}+42 (23 %) 
8 | 12,6 | 0,750] 0,730/31,2| 22/49,2(41 %) 
4 | 18,7 | 0,850 | 0,900|24, 2} 13,2} +44 (50 %) 

10,2 | 0,830 | 0,850/31, 2] 26,7 |+4,5(14%) 


Ww De 
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Tlonacaxapua B Mr Ha 10 Pr TKaHH 


a 6 a | 6 |e anom [sea sna 


4 |Asuq nat-|(29,3 | 22,5 | 29 22 6,8 | 7,0  cpe3ax, HHKYOHPOBaHHBIX C 
2 | pus {24° 15,2 | 24,3 | 14,9] 9,3 | 9,4 pmoxKosoli, Opwio 4,5—12 mr 
3 | TH® 20,44 20,21 29.8. | 22,0 9,9 | 7,0 —Ha 10 7 TKaHH, GTO cocTaB- 
ia 20,2 | 16,4 | 21 17,21 4,1 13,9 ysno no oTHOMIeHHIO K HC- 


XOJ[HOMY KOJIHYeCTBY MOJIH- 
axXapHjla yxKe 3HauHTeJIbHY!O BeEJIMYHHY, a UMeHHO 14—50%. 

AnaJOrHuHble OMbITbI, MOCTaBJIeHHbIe B MpHcyTCTBHH sjjOB—a3Hfa Ha- 
“pua (Ta6n. 4) u 2,4-qunuTpodenua (TH®), noxasamm, ro B cpe3ax, HH- 
“yOHPOBaHHBIX C PvIOKOZ0H, MpOHCXOAMT CHHTe3 NomHcaxapHya C TakOH xe 
IHTCHCHBHOCTbIO, KaK H B OTCYTCTBHe sAOB. B Hacrosujee BpeMA XOPOLIO 
{SBeCTHO, UTO MIPHMeHeEHHbIe HAMH BeIICCTBA ABIAIOTCA JHCCOMMMPYIOUHMH 
1kaMH, KOTOpble JIMWWaloT bIXaHHe cmocoOHocTH o6ecneuuBaTb BbIPAaOOoTKYy 


sOraTbIX JHEPrHeli PoctpopHbIX COeAMHEHHH, a CeMOBaTeIbHO, H KeToUHOli AT@. 
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OrcyTcrBue yBeNMYeHHA CoxepxKaHUA cbocsopHbIxX spPHpoB B Cpesax, HHKy- 
OHPOBaHHBIX C TsOKO38OH, TaK%Ke yKa3blBaeT Ha TO, YTO B 9THX ONbITAX TeKCO= 
KHHa3Had peakIlA He MpONCXoANa. BOSMOKHOCTh CHHTe3a NOIMCaXapHla H3 «3a- 
naca» ocopHbx siHpoB HCKUOYaaCb BBUAY Masoro CoepxXaHHA STUX COCM- 
HeHHIi B TKAaHH KapTodes: KOJIHYeCTBO SPUpOB Aoxo_UuO AO 1,5 mr B 10 rTkaHH 
IIpH Mepecuere Ha CBOOOAHbIe KHCJIOTHI, OOpasoBaHHhe 2%Xe MOMHCaXapHJa MPOHCXO- 
yuo B Mpeqesax 4,5—12 mr B Toi 2%e HaBecke TKaHH (cM. TaOs. 3). 

Haw mnonmpirKH uccaeqoBaTh BAMAHHe B3ATDIX 203 JIH® u asuya HaTpua 
Ha coyepxanve AT® B cpesax XpaHHBUIHXCA KJyOHeM He yBeHYaJHCh 
ycllexoM, TaK KaK, MOBHAHMOMY, KOJIMYeCTBO MOCIeHeH HaCTOJIbKO MaJIO, 4TO 
He yJaslOCb OMpefeJIMTb €€ B 3AMeTHbIX KOJIHYCCTBAX JarxKe B OOJIbIMMX HABeECKax 
MCXOQHOH TKaHH. 3 

TakuM o06pasom, Ha OCHOBaHHH M3J10OXKCHHIX JaHHbIX MbI NPHIWIH K 3aKVJIIO- 
YeHHIO, YTO MpOwecc MOPMOU[EHHA PuIOKOSbI Cpe3aMH KyOHeH KapTodea, mpo- 
TeKAaIOUlHH C paSHOl HHTCHCMBHOCTbIO B 3aBHCHMOCTH OT (PU3HOMOrHYeCKOrO CO- 
CTOAHHA KIYOHA, IPHBOAMT K HaKOMJeHHio B Cpe3aX He TOJIbKO TJIIOKOSbI KaK 
TaKOBOH, HO H MousHcaxapuya. 

HaOmoyaempli HaMH CHHTe3 TlovIMCaxapHa H3 TyOKO3bI He CBA3aH, MOBH- 
JIHMOMY, C reKCOKHHa3HOl peakuuel H AT®, a mpoTekaeT ApyrHM TyTeM. — 
JlaOopaTopHA du3HOIOrHYeCKOH XHMHH Tlocrynuno 

AkaylemHn Hayk CCCP 25 VII 1955 
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XHMHYECKAS TEXHOJOTHA 


JI. HW. KAPAKHH, fl. J. MATHKON u B. A. CYXAPEBCKHU 


H3MEHEHWE WU B3AMMOJEMCTBHE XPOMIINAHEJINIA 
C MATHE3HO®EPPHTOM TIPH HATrPEBAHHH 


(IT pedcmaéaexo axademuxom H. B. Benosuam 15 II 1956) 


XPOMUINMHeIH, KaK U3BeCTHO, HAYHHaeT H3MCHSATHCH y2xKe IPH TeMMepatype 
U® (*), a pa3snM4HMBIe MOJ| MHKPOCKONOM IlaCcTHHKM reMaTHTa BHAubI IpH 
mnepatype 530° (?,%). 

Kak Mokasaid peHTredorpapuyeckue uccneqoBaHua, NapamerTp peuserku 
‘OMIUMHHeHya CapaHoBckoro MecTopoxyeHua (2) npH Harpepanuu jo 1200° 
CHbIMAeTCA, A TPH aIbHeHWWeM NOBbILeHHH TeMMepaTypbl yBesMYNBaeTCA 
1). Kpome aaHuH xpomUmHHemMya Ha peHTreHorpamMMax o6pa3qos, 
rpeTpix WO Temnepatyppr 1200° u 
Wwe, NOABJIAIOTCA JIMHHH HOBOOOpa- 
‘BaHHH. HavOomee HHTCHCHBHbI 3TH 
HHYY B OOpasue, HarpeTom jlo 1400°, 
€. pH TemlepatType Gosee BBICO- 
pM, 4weM TemMMepaTypa MHHHMyMa 
apamMeTpa pelueTKH XpoMUINHHeIH Aa. 

MexkmlocKOcTHbIe paccTOAHHA HO- 
000pas0BaHHH BeCbMa OJIH3KH K 
»)KIJIOCKOCTHbIM paccTOAHH AM Cr,O3. 
eIMYHHa MEXIVIOCKOCTHBIX PaccTos- 
4H YMeHbluaeTCA C yBeJIHYeHHeM 
pMuepaTypbl HarpepaHua Jo 1500° 
‘Masiee ocTaeTcs mocrosHHoH (puc. 1). Puc. 1. Usmenenne c Temileparypouw oOx«Kura: 

Ha peutreHorpamMax oOpa3iloB 7 _ Tapamerpa pellerkKH XpoMmulnHHesHya, 
POMIINHHeEIHAa, HarpeTbIxX pH TeM- 2 — mexmocKocTHoro paccToaHHs (234) HOBO- 
epatype 800°, 1HHHM remMaTHTa OOHa- oopasoBaHua / 
YKeHbI He ObIH, Tora Kak MOJ{ MAKPOCKONOM PeMaTHT Jerko ONpPeesAeTCA (2). 

C yenbio MpoBepKH 9TOrO OOCTOATeMbCTBA HAMM ObWIH NOMYYeHbI PeHTeHO- 
paMMb! cmecH, cocTosmeH u3 10% remaTuTa H 90% XpomMlunHHeIHa, pH 3TOM 
MHUM reMaTHTa Ha peHTTeHorpaMMaXx OTCYTCTBOBaIN. OTHM H OODACHAETCH OT- 
YTCTBHe JIMHH Ha peHTreHorpaMMax HCCweOBaHHbIX HaMH OOpasiloB 060- 
OKEHHOTO XPOMHTa, TaK KaK KOJIHMYCCTBO reMaTHTa, pa3sJIMYHMOrO MO MUKPO- 
KOIIOM, B Hallux OOpasuax He. mpeBpmuaeT 5—7%. 

Takum o6pa30oM, UpH HarpeBaHHH XPOMUINHHeIHa MpH HU3KHX TEMIIe- 
aTypax (1°) BbiqenneTCA OKHCb XKesle3a B BUe TeMaTHTA, JIETKO oOHapy>kH- 
aemaa moj, MuKpockoriom. IIpu Gouee BbICOKO Temmepatype (~1000 ) BbIqe- 
feTCA HM OKHCb XPOMA, KOTOPad B YHCTOM BUC MO MUKPOCKONOM He pasJIHIH- 
a, HO PHKCHpyerca Ha peHTreHorpaMMax. YkKa3aHHA Ha BOSMOXKHOCTH BbIACJC- 
HA OKHCH XpOMa M3 XPOMIUNIMHe Ha Ip CpaBHHTeJIbHO HH3KUX TemMepaTypax 
@kKura MMeIOTCA B pse JHTepaTypHbIX HCTOUHUKOB (4,°). 

- Berqenupuimeca B cBoOOHOM CocTOAHHH Fe,Os u Cr,O3, OVeBHAHO, oOpa3yloT 
Ky coOo1 TREPAbI pacTBOp M HaOsOMalOTCA B 3epHaX XPOMHTA B Buje ee 
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HOBATbIX AHH3OTPOMHBIX NIaCTHHOK, XOPOIWO PasJIHYHMbIX TOA Meena 
C MOBbILIeHHeM TeMMepaTypbl HakpeBaHWA TBePbId PacTBOp Fe,O3 — Cra iP 
oOoralllaeTCA OKHCbIO,XPOMa, Ha UTO YKa3bIBaeT NOBbILMeHHe Ha PCHTTeEHOrPaMMily 
HHTCHCHBHOCTH JIHMHHii HOBOOOpasoBaHHlt WH, YMCHbIICHHe MeXKIVJIOCKOCTHBIX Pach 
i uc. I). . | 

a jane eee 1300° uv BbIe MpOHCXOAUMT YacTHUHOe BOCCT@HOBJICHEE 
okucIoB >Kee3a (°) H OOpa30BaHHe WMHHeIMAa THIa ceppodeppHxXpoMuATé: 
FeO (Fe, Cr).O, (7). Beneycrsue Bbyjenenua Fe,O3 u Cr,O3 XpomumMnedH) 
IpHOm2KaeTCA NO CocTaBy K MarHesH-) 
AJIbHOH WMHHeIM MW MapaMeTp peleTKr! 
ero yMeHbuuaetca. MuHuMyM Mapametpé? 
KPHCTaIMMYeCKOH pelleTKH HaOsOMaeTs) 
Ca B OOpasule, COepxalljeM MAKCHMA€JIb-|, 
Hoe KOJIMYeCTBO HOBOOOpas0BaHHhh. Ha.” 
yuHad c TemnepaTypbl 1300°, BHOBE; 
oOpas0BaBlMica WMNKHeIMA HayHHael 
PacTBOPATbCA B MCXOAHOM UIIMHeIM]e,) 
NapaMeTp peleTKH NMocweqHero BoOspa- 
cTaeT, @ HHTCHCHBHOCTb JIHHHH HOBO- 
oOpasoBaHul yMeHbiuaetcsa. IIpu TeMIe~ 
parype 1700° HoBoo6pa3soBaHua NOUTH 
MOJIHOCTbIO HCuUesaIOT. ; 
‘Hamu wM3yuaHCb cMecH, HeroToB 
JICHHbIe H3 CapaHOBCKOrO XpOMILITIHHe- 
suya (7) c ,o6aBKoIO Terie idee a 
B KosmMuecTBe 5; 10; 25 u 50%. Ornpec- 
COBaHHbIe CMCCH HarpeBaJIHCb B KPUITO~ 
Puc. 2. Toanposannplii um v3 cMecH yoo meuM, MMeBIUeli CBOOONHbI 0- 
Xpomumnunenum — MarnesHoheppuT (1: 1), cryn Bosyxa, pH Temneparypax 1400} 
o602%KeHHDIH pH 1700°. SepHa xpomummu- : 4 s 4 
HeHa — cBeTWIO-cepble, Sonee KpyIIbIe, 1500; 1600 4 1700° c 2-waCOBOH BbIep- 
6e3 nop. YuacrKH ObiBlero MarHesHodep- MKKOM IPH MAaKCHMAaJIbHOH TeMMepaType. 
puta — cBeTsio-cepble, mopuerbie, Uepupie Vs3pnecruo (°,°), uTo MarHe3nodep put 
i cargos Baines, e4 MWaBHTCA MHKOHTpyeHTHO (c o6pa3o- 

BaHHeM 3aKHCH 2Kevie3a) MpH TemMepatype 1750°. Ilo qanupim JI. C. BenauKuna 
uw H. M. Uupsuucxoro (*°), MarHesnodeppuT Benue 1450° yuccounupyer c o6pa- 
30BaHHeM MarHoMarHeTuTa (MgFe*)Fe,**O, 4 MarHesHosiocTruta (MgFe?*)O. 
QTO OOCTOATEIbCTBO JOIXKHO CHOCOGCTROBaTh PeaKUHH B3aHMOOOMeHa Mex] 
MarHe3sHoeppHTOM HW XPOMILMTHHeIHOM. | 

B pesyJlbTare MHKPOCKONMYeCKOrO HCcIeOBaHHA O6pasiloB, H3roTOBseH- 
HbIX H3 XPOMHTA C OOABKOIO MarHe3HodeppuTa, YCTaHOBJIeEHO, YTO B OKHCJIE- 
TebHOH Cpee KOMYECTBO IWaCTHHYATHIX HOBOOOpasoBaHHi B 3epHax XPOMIINE- 
HeJIMa YMCHbUaeTCA C NOBbIIMeHHeM TeMIepaTypbl HarpeBaHHA H YBeJIMYeHHeM 
KOJIMYECTBA BBeJCHHOrO B WIMXTY MarHe3sHodepputa. ITO OOdACHAeTCA TeM, UTC 
oOpasoBaBLIeCA M3ObITOUHbIe NOMYTOPHBIE OKUCAbI MUTPHPyioT U3 XPOMLINH- 
Hela B MarHesHodpeppHT. B o6pasuax, cogepxkamjux 50% MarnesHodeppuTa 
HOBOOOPa30BaHHA OTCYTCTBYIOT y2Ke pH Temnepatype 1400°. 

KonuuectBo MarHesHodepputa yMeHbIUaeTCA C MOBbINeHHeM TeMIepaTypb 
HarpeBaHHa. TlokasaTen» npesoMeHHA COXpaHMBIIMXCA 3epeH MarHesHodep: 
puTa KomeOleTCH B WHpOKHX Mpeyenax oT 2,16 Jo 2,30, ro yKa3blBaeT Ha Ha 
JM4YHe B HUX B BUe TBeEPAOrO pacTBOpa MarHe3HOXPOMHTA B KOJIMYeCTBE OF 
20 oT = ty: ) 

Yuacrku ObiBluiero MarHesHoibepputa — nopucre uM 10 copme oTmHuaroTes 
OT sepeH XpoMuinHHemHAa (puc. 2). OnHako Mo MoKasaTesmo NpesomeHUaA, ILBeT} 
HM OTPaxXaTeMbHOM CNOCOOHOCTH yUaCTKH MarHesuodbepputa He OTAHUHMBI O° 
sepeH xpomuimuHeruja. MarnesvodeppuT 4 XpomumMHenuy, o6pa3ylor Mex] 
coO6o1o HelIpepbIBHbIli pa TBepAbIX pacTBOpos. | 

Zjanuple 00 U3MeHeHHH Mapamertpa pemerKu TBepforo pacTBopa Cc yBemHye 
HH€M KOHUCHTpaluH MarHesHodeppuTa mpuBeyenbr Ha puc. 3. Tipu Hanyu 
“4040 


IMXTe MarHesHodeppuTa B KomHYecTBe 5% MapameTp pellleTKH yMeHbIUaeTcA 
)M HaJIMYMM B WMXxXTe MarHesHodepputa'B KoMYecTBe Oomee 5% HaOs1O- 
TCA JIMH€HHad 3ABHCHMOCTb MEX LY COsep2xKaHHeM MarHesHodep puta H Mapamer- 
M pemeTKH. Hanwune MaHuMyMa’Ha KpuBolt (puc. 3), BO3MO2%KHO, CBA3aHO 
KHCJICHHEM XPOMINNMHHeIN a IPH OO Kure H BbI-eJIEHHEM OKHCH XpOMa HM OKHCH 
J1€3a, KOTOPbI€ PacTBOPAIOTCA B MarHesHodeppu- 


B moub3y SToro NpeqnoNOAKeHHA TOBOpHT cule- A 
oujee. EBa 3aMeTHEIe JIMHHM TRepyoro pacrBopa «48 
'203— Cr,O3 oTmeyaiorcad Ha penTrenorpamMax 856 


PpasOB COOK *KeHHHIX MpH 1700°, cmeceli TombKO 


24 5 MO.% MarHesHodepputa. Jia o6pas3yos, oe 
DAOKEHHBIX IPH Temnepatype 1400°, exBa 3amer- 832 
1@ JIMHMH TBepAoro pacTBopa Fe,O3— Cr.O3 Ha 
TreHOrpaMMaX OTMeYAIOTCA TONbKO B cyyyae er 
HUeCHTpaluu MarHesnodep puta, He MpeBbliuaroleli 628 
1 Mou. % (9TH MUKpocKoMMYecKHe HOBOOOpasoBa- B28 
AB KomMYecTBe 1—2% BuyubI MH mpH 25% mar- é hal 
3ModeppuTa). 824 eva ‘ 
Kak 6bIJIO CKA3aHO BbIIe, BbI-eeHHe OKHCH tou aphonte Oe ie 
00M@ HM OKHCH 2Kele3a H3 XPOMUINHHeIAa COmpo- eda 


uaeTCA YMeHbIeHHeM ero MapaMeTpa pelieTKH. Puc. 3. Usmenenue napametpa 
poOBeJeHHbIe HAMM OMBITH! NOKa3asid, YTO MpH  PellleTKH TBeporo pacTBopa 
CTBOPeHHH OKHCH XpoOMa B MarHesHodeppuTe LP es fi peepee 
ppameTp pelueTKH mocwleqHero yMeHbillaeTcs. Mee MarecenGueppnee 
Mcxoyqa 43 CKka3aHHoro, MOXKHO Mpeymonarath, 
‘0 BbIeJIeHHe OKHCH XpOMa MH OKHCH *Kee3a pH 
ArpeBaHHH XpOMIINHHEeIH a UrpaeT CYMIeECTBeHHYIO POJb B Me€XaHH3Me OOpa3o- 
‘HHA TBEPoro pacTBOpa MEXKAY XPOMIUNMHEIHAOM H MarHesHodeppHToM. 

Ha peutreHorpaMMax oOOpa3iioB, OO0%K*xeHHEIX pH 1400°, ormeyaetca, Tak 
e Kak HW B Calyyae o6xKura npH 1700° TonbKO OHA CHCTeMa JIMHHH wnnHelHya, 
"O YKa3bIBaeT Ha OTCYTCTBHe (B Mpeesax TOUHOCTH PeHTreHOBCKOrO da3s0Boro 
Hamu3a) HempopearupopaBilleroO XPOMUINHHeIHAAa WH MarHesnodepputa. 
WWHaKO JIMHHH Ha PeHTTeHOrpaMMaX STHX OOPa3sllOB PasMbITbI BCJIeACTBHE 


S3aBeplueHHOrO Tipolecca roMoreHi3alHu. 


Bcecoro3Hbii Hay4HO-HCCIeOBAaTeJIbCKHH Tlocrynu10 
HHCTHTYT OFHeymopoB 13 II 1956 
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XHMHYECKAA TEXHO/JO'H) 


r. B. KYKOJIEB u M. T. MEJIBHUK 


(ITpedcmaeneno axademuxom II. A. Pe6undepom 6 II 1956) 


VizzecrHo, uTO HasIHuve B MOPTaHAWeMeHTHOM KJIMHKepe AByXKAaJIbIMeBO? | 
cumuKkata (OeHTa) urpaeT CYIMIeCTBCHHY!O POJIb: B Ha¥aJIbHble CPOKH TBepAeHH | 
IIPOUHOCTh WeCMeHTa YBeJIMYHBaeTCA 3a CUeT aJIHTa, a B NocweyiouHe — 3 
cueT GesutTa. Kak M3BeCTHO, rHApaBMYeCKH AKTHBHbIMM SBJIAIOTCA JIMIIb 
u B-Moqu@UKAaWHH J[BYXKasbUMeBOrO CHJMKAaTA. {-IBYXKaJbIUMeBbIM CH IMKaT—| 
rH[paBJIMYeCKH-HeaKTHBHaA MOMMPHKALNA HM He MOXET OOYCJIOBHTh POCT Mexa 
HHYeCKOH MpOUHOCTH IWeMeHTA. ; 

CraOvuIH3aluaA JBYXKaJIbIMeBOro CHJHKaTa B BbICOKOTeMIepaTyPHbIxX 
uv B-popMaxX XHMHYeECKHM MeTOJOM IIPpOHCXOAUT 3a CyeT OOpasoBaHHA TBEPAbL 
pacTBopos Mexkyly 2CaO- SiO, (coKpauleHHoe OGosHayeHHe C,S) H JoOaBkaMmu-cTa 
Ounusaropamu (}~4). B cayuae xXHMHUeCKOM CTaOWIH3alHH ByXKaJIbUMeBOor 
CHIMKaTa paccbilaHHe, a CyIeqOBaTeIbHO, HW CHHKeHHe THApaBAHYeCKOH AaKTHB 
HOCTH I[CMeHTHOrO KJIMHKepa He MOryT HMeTb MeCTa, TaK KaK OOpa3yIollHec: 
TBepJble PACTBOPb! YCTOHYHBbI pH OObIUHbIX TemMepaTypax M IIpenATCTByO 
nlepexoyy «- u B-C.S B ero y-fopmy. Kpome Toro, pH XMMHYeCKON CTaOnIH3allH) 
KpucTammuyecKkad pewueTka C,S mperepneBaeT H3MCHEHHA, IPH KOTOPbIX BOs 
HHKaIOoT JedeKTbI B CTPOCHHH KPHCTAaJJIMYeCKOH PeleTKH. OTO MPHBOUT | 
MIOBbIILUCHHIO PeAaKUMOHHOH CMOCOOHOCTH, a CIeOBaTeIbHO, UH yJIyULIeHHIO Tuy 
PaBJIHYeCKUX CBOHCTB ABYXKaJIbUMeBOrO CHJINKaTAa. 

Viszpectuo (° ’), uro Takve JOOaBKH, Kak P,O;, V2O;, Cr.O3, BaO, nosnmua 
IOT THAPaBJIHYECKYIO AKTHBHOCTH NOPTaHAWeMeHTAa, €CJIH OHM BBEJeHbI B MOpT 
JIAHUCMCHTHY!O CbIPbeBY!IO CMeCb Tepes ee OO2KHTOM. Hamu ycTaHoBJeHoO, YT 
C YMeHbIIeCHHeM KOS@PHUMeHTAa HAaCbILeCHHA, a CJIEQOBaTeJIbHO, C YBeJIMUeHHEl 
coyepxaHHa C,S, addekT NOBbILICHHA MpOYHOCTH WeMeHTa YyBeJIMUHBaeTCsS 
Misyyenve BJIMAHMA YKa3aHHbiX BbIlUe JOOABOK Ha CBOHCTBa CaMOro JIBYXKaJIE 
WHeBOrO CHJIMKaTa JOJDKHO CMOCOOCTBOBaTb BbIACHeHHIO Mpuposbl ABNeHHE 
MpOHCXOJAWMX B NOPTAaHAUeMCHTHOM KJIMHKepe IPH BBOJe YKa3aHHbIX OOaBOK 

Mbi H3yyasH BHAHHeE WOOaBOK Ha CTaOHIH3allHIO JBYXKaJIbUMeBOrO CHIE 
KaTa, IIpOuecc yCBOCHHA H3BeCTH KPe€MHeE3CMOM H TH{paBsHYecKHe CBOHCTB 
ABYXKaJIbUMeBOrO CHIMKaTa. Bp HCMOb30BaHbI yKe H3BECTHbIC CTaOHIH3¢< 
Topp! P,O;, Crz03, V20;, BaO B cmecu c Oo6aBKaMH, KOTOpbIe Camu 0 ce6 
He SIBJIAIOTCA KPHCTaJJIOXHMHYCCKMMH CTaOHMsaTOpamMu. B KauecTBe yKa3ak 
HbIX HeCTAOWJIM3HPYIOWLHX BOOaBoK Obi HUcnoOMb30BaHbI: Na;O, K,O, Al,O, 
Fe,O3; u MgO. 

B ocnopy pacuera cCbiIpbeBbIX Cmeceli ObIO NPHHATO coOMOMeHHe JTeKTpC 
cTaTHY¥eckoro NpaBuia BasleHTHOCTH (§). PacueTHbIe KOJIMYeCTBa TOHKO H3MedII 
YeHHbIX XHMMYCCKM YHCTbIX KOMNOHEHTOB NOce TWaTesIbHOrO CMeILUBaHH 
OPpUKeTHPOBaJINCh HW MOBeprasucb OO*KUTY B KPHNTONOBOL NeIH Jo Temllepaty 
1400; 1450 u 1500° c BbigepxKoH mpH sTHx TemMepaTypax B TeyeHve 2 ya 
OOdpasub! H3 Neu H3BeKaIMCb MPH MaKCHMasIbHO Temmepatype. B Kaxyo 
oOpasle ONpesesAIOCh COjepxKaHve CBOOOAHOH H3BecTH. O6pasubl, C6oK«e! 
Hble mpH 1500°, u3smMembyamucb JO TOHMHBI, OOyCIOBIMBalOlMelH Mpoxorx*xJeHk 
mopouka yepes cuTo Ne 63, W HCMbITHIBaHCb B MWWaCTHYHbIX pacTBOpax B OTH 
WICH THpaBMYeCKHX CBOHCTB NO Maso mMeToquKe M. VW. Crpenxosa (° 
PesyJIbTaTbI HCCJieqOBaHHH NpuBeyeubl B Taba. 1. 

CraOumsalud AByXkaJbIlMeBOrO CHINKaTa B IIpUCyTCTBUH KOMOHHNpoOBal 
HbIX 100aBOK IPOUCXOAHT, Kak 9TO BUZHO us Tau. 1, npu Gomee HusKOL TeMM 
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Type, eM B MpHcyTCTBHA OHO TOMbKO OOaBKH-cTaOuusatopa. Takum 
aSOM, BBeeHHe oOaBoK C coOmOJeHHeM TpeOoBaHHi seKTpocraTHyecKoro 
aBMJIa BaJICHTHOCTH OKa3aocb Oowlee adpeKTHBHbIM B CMbICJIe CTAOHJIH3HPyio- 
TO JeHCTBHA. OTO ykasbiBaeT Ha TO, YTO AOOaBKU-HecTaOUAUsaTOPHI, BBeeH- 
re (B COOTBETCTBHM C STHM MIpaBHJIOM) B KOMOMHALLHH CO CTaOHAMSHPyIOUIMH 
OaBKaMH, J[CHCTBUTebHO HrpaloT aKTHBHYIO cTaOuIM3upymlylo pop. Ilo- 
y2Anee BOSMOXKHO JMINb MPH BXOKMeEHHH TepBblX B TBepAbIli pacTBop 


UiayO cir oan 


| 


- P Tipegea mpoun. 
Coctap cmeceli B % Cra6uau3anua CS npu ae ne 
Ha MpoKaJIeHuble Temnepatype (B °C)* mocue GOnunn 


le 
= o6aBKH CXeMbI 3aMeLIeHHIt sae 
| A ai mpH 1500° uepes 


CaO | SiO, noOaBKu | 1400° | 1450° | 15002 28 AHeH 
L (kT'/cM?) 
| 
|} | 
C3S 6e3 3amellleHusa 65,13 | 34,87 — — ae a 0 
K C,S go6apseno Pot 65,03 | 33,97 |P.Oz 41,00 LE . 25,8 
» » Wor 65,02 | 34,48 /V.O, 0,50 ote aft 30,5 
» » Cre — | 65,09 |. 34,04 |CreOs 0,.90 _ = 0 
» » B3+ =| 65,02 | 34,48 |BeO3 0,50} — — a8 2750) 
» » Batt 63,24 134,50 |BaO!l 25 46)5 —— ae ase 
| Ca2+-+Si4+=—P5++ Nal+ 64,47 | 34,09|P.05 1,0] + ae we 25,0 
i NagO 0,44 
| Ca2t+-+Sitt = p5+4Ki+ 64,33)34,01|P,0, 1,0} + ae 3. 27,0 
K,0 0,66 
Ga? Sit} V5 Na 64,81 |34,531Vs0, 0,50] + | + 4 4 40,0 
Na,O 0,16 
Ca?++ Sit = Vi++Kit 64,72.)34,53/V2O, 0;5:} + Yoshi Pp + 45 
| Ke 0,25 
ie 2Ca2t--2Si4*+— 63,38 /33,541P50;, 1,0.) = ate a0 39,3 
‘=2P*+-+ Batt BaO. 2,11 
2Ca*+-+ 2Si4+ =2V5++ Ba"! 63,84 | 34,02 |V20, 0,49) + + ae 45,0 
BaO 1;65 
3 | 2Ca%4 2Sitt = Ps 
+2Ba?+-+ Als+ - 161,85] 32,29|P,05 0,97 
Ba@me ced | ys + +: OFZ 
Al.O3 0,70 
4 | 2Catt++ 25i4+= Pet 
+2Ba?++-Cr3+ 61,55 | 341,87|/P205 0,97 
BaO 4,50) + — + 40,6 
. Cr,03 1,41 
5 | 2Ca**-+2Si+*=Ps++ 
+2Ba*t+-+Fes+ 61,61 |32,16|P,0; 0,97 
BaO 4,418) + + + 50,0 
Fe,O3 1,08 
6 | 2Ca2++ 2Si4+=P5t++ 
* +2Ba*t+B3+ 61,99 | 32,37 |P,05 0,96 
BaO 4,20) + ae ae 100,4 
B03 0,48 
TeeGate 2Si*tt— Pst 
+2Mg?+-+ Fest 63,56] 33,18 |P,0; 1,0 
Fe,O3 4h We + + + 44,6 
MgO 1,14 
Sal 2Ga2t--2Si4*— Pet 
42M get Mine 63,38 | 33,26 |P205 1,03 
Mn,O1 ,15 + a + 41,0. 
MgO 1,18 
§ | 2Ca*+-+2Si4+=Ps+-+-. 
+2Mg2+-+ Cr3r 62,96 | 32,86 |/P,0; 0,99 ‘ 
Cr,O03 1,06) + ake a 65,9 
MgO 1,13 
j * Ycyopubie o603Ha4eHHA: — OOpa3sel paccbimanca, -++ oOpasel He paccbilavics, 


Fe o6pazem YacCTHYHO paccpinaca. 
Z 4043 


Kpome Toro, MbI IpOH3BeH H3MepeHHA BeJIM4HH woka3saTeseH MpesoMuJe 
HUA MpenapaTos AByXKasIbuneBoro .cHMKaTa. M3menenve NoKasaTelA npesow 
jleHHA, MPHTOM B culyyae KOMOMHMpOBAaHHEIX AOOABOK HaHOosee 3HAYMTeIbHO! 
(rak, Hanpumep, B cmecu Ne 15 Ng = 1,741, Ng = 1,722 Bmecto Ng = 1,735 
Np= 1,717 BCS 6e3 ,oOaBKU), Oe3ycIOBHO TOBOPHT 06 O6pa30BaHHH TBEP{bI|! 
pacTBopos. Bo3sMoxKHOCTb PusnyecKol craOususalWH CS B aHHOM cayuae 3/ 
cueT CTCKJOBHAHOM (basbl HCKIOYAeTCA, TAK KaK HaJIHYHe NOcMeAHeH B MOI); 
YeHHBIX OOpasaX, KaK MOKa3bIBaloT MHKPOCKOMMYECKHE HCCeAOBaHHA, OBI! 
HesHauHTebHO (fo 1—3%). TIpopeyenuple HccieqOBaHHA B YacTH OOaBO! 
CaMUX CTaOHIH3aTOPOB COBMasaoT C JMTepaTyPHbIMH JaHHbIMH 00° o6pasone| 
HHH yKa3aHHbIMH OOaBKaMH TBePALIX PacTBOpoB B 2 CaO-SiOsz (°,%). 

Ilpu o6pas0BaHH COXKHDIX TBEPAbIX PAaCTBOPOB 3a CYET BBEJCHHA B COCTA) 
C,S OAHOBpeMeHHO pasmHYHOrO pola MOOaBOK, H B OCOOEHHOCTH TeX, BeHYHH)) 
HOHHBIX PpajMyCOB KOTOPBIX MpHOM2xKAaIOTCA K BeJIMYHHaM HOHHbIX payHyco}) 
B3aHMHO 3aMellalollHXCA KaTHOHOB, CTaOWIH3alHA UAByXKaJIbUMeBOrO CHHKAaT) 
ynyumaetcs: P.O; B KoMOHHaLHH co menouamu K,O, Na,O (MoHHBIe payuyctk! 
K* 1,33 A u Na*0,97 A) cra6uausupyer C,S yxe mpu 1400°. 3yecb, Hao MonaraTb) 
mpoucxoguT 3amena Ca2* (vonnpiit paquyc 1,06 A) Ha wesnouHOh KaTHoH, a P®) 
Ha Si4*, Takasd 3aMeHa BIOHe BEpOsATHA BBUAY HeEOOMbINOM PasHHUb! B BeMOK 
HaX HOHHbIX payuycos. Hanpotus, V,O, B KOMOMHalHH C TeMH Ke LWeOUaME 
cma6ee (TOJIbKO UaCTHUHO) cra6uusupyer C.S npu 1400°. Pasnuua B BeHYHHay 
MOHHbIX payuycos Mexyy Si*” u P®* cocrapaser 0,04 A, a npw 3amemenuu Si* 
Ha V5* 9Ta pa3Hutia’ cocTaBser yxe 0,24 A. j 

V3 mpuBeyeHHbix B TaO. | JaHHbIX MOMKHO CJeaTb 3akJIOUeHHe, YTO MOCIE 
oOxKura Wo 1500° \mpH OHOM UM TOM 2%Ke TIpHMepHO KOHYeCTBe CBOOOHOH U3: 
BecTH — He Oomee 1,75%) B Cayyanx OOpa30BaHHA Oouee CJIOMKHIX TBEPIbIA 
PaCTBOPOB B COCTaBe ABYXKaJIbUMeBOrO CHIHKaTa rHApaBsMHYeCKaA AKTHBHOCTE 
MocyleqHeroO 3HaYHTeJIbHO yBemMunBaeTcH. Tak HalpHMep, JBYXKaJIbI[HeBbIh 
CHJIMKaT C OJHHM BHAOM oOaBKH (cmecn NoNe 1—6) oOnaqaeT, HeECMOTpH Ha 
NOJHYIO CTCMeHb CTAOMIH3allHH, NOHWKeHHOH THpaBMMYeCKOH AKTHBHOCTbHO 
110 CpaBHeHHIO C JBYXKaJIbUHEBbIM CHJIHKATOM, B COCTaB KOTOPOrO BXOJUT (B Bue 
TBepOrO pacTBOpa) HECKOJIbKO Pa3JIMUHbIX JOOaBOK. 

QTO TOBOPHT O TOM, YTO C YBeJIMYeHHeM B BBOJUMbIX JOOaBKaX YMCA BUOB 
KaTHOHOB YBeCJIMYHBaeTCA CTENCHb Pa3PbIXJICHHA, a CJIEMOBATeJIbHO, 3allac MO- 
TCHUHAJIbHOH SHEPrHH KPHCTAIMYeCKON PelleTKH ABYXKaJbIUMeBOrO CHHKATA. 
TlocneqHee M cnocoOcTByeT YBeJHYeHHIO THAPaBJHYeCKOM aAKTHBHOCTH JBYX- 
KaJIbUHeBOrO CHIHKAaTA, 

Takum o6pa3oM, Ip BBeJeHHH B CbIPbeBYy!0 CMeCb Tepey ee O6KHTOM OMpe- 
ACNCHHbIX KOMOMHHPOBaHHbIX CTaOHIH3aTOPOB MHHHMaJIbHad Temmepatypa 
TOPMOXKEHHA Nepexofa ABYXKaJIbIMeBOrO CHIMKaTa B Y-SopMy MOHH«KaeTCH, 
a THpaBsHyeckad AKTHBHOCTb NOCJeAHerO NOBbILWAeTCA MO CpaBHeHHW c C,S, 
CTaOWJIM3MpOBaHHbIM OJHHM TObKO cTaOumusaTOpoM. 

JjaHuple HacTOAMMXx HCCIeOBAaHH WeMecooOpasHo HCHOMb3OBaTb IPH MpOHs- 
BOCTBE OeIMTOBOTO MOPTMAHAWEMeHTAa C Ie/IbIO NOBbIMeHUA PHApaBsHyecKon 
AKTHBHOCTH MOCJeAHErO 3a CUeT BBOMa B CbIPbEBYIO NOPTMAHAWEMCHTHY!O CMECE 
OKHCJIOB, CTaOHJIH3HPYIOWUX ABYXKAJIbIMeBbIM CHJIMKAT. 


Tlocrynuvio 
7 III 1955 
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rEONOFH A 
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A. WH. JIEBEHKO 


HOBbIE JAHHBIE O BO3PACTE FAJIOrEHHbIX OTJIO)KEHUE 
TYBbI (J\EBOH) 


(1Tpedcmaezeno axademuxom H. M, Cmpaxoseim 23 III 1956) 


Ha tTepputopun Tyspt maneo3olickve o6pas0BaHHA MmpeycTaBuieHbl BCeMH 
3MMH CHcTeMaMH. 113 Hux COJIeCHOCHBIMM TO JaHHbIM OMHUX UCCTeqOBaTeneli 
WHIOTCA TepMckue (°°), no AaHHbIM Apyrux (}.*) — peBoncKHe OTMOMKeHUA. 
-«Hembie» COW, BMelalollve 3aexKb H3BeCTHOrO B TyBe mecTopoxKqeHHA 
MeHHOH coH Ty3-Tar, uMeloT CorsacHbIM KOHTaKT C BbIILeeKallMMH 2KH- 
(CKHMH CJIOAMH, OXapaKTepH3OBaHHbIMH qdbayHoH duoMNoX, a Henocper- 
B€HHO BOCTOUHee — C MOJCTHMAIOWeH MOWIHOH cepHel addby3HBHO-ocaOUHbIx 
O| HWKHero JeBoHa (Cc OOHAbHOH dbayHoH Tannuaspis levenkoi Obr.) 
— HeCOracHbIH, CeJHMeHTaWHOHHbIN KOHTaKT. TakHM oO6pa30M, CovleHOoc- 
A TOMA 3AaHHMaeT BIONHE ONpefeseHHoe cTpaTurpaduyeckoe MoO*KeHHe UH 
‘e€T BO3PaCT He MOvIOxwKe cpesHero JeBoua (? 8), OqHaKo 3TO MOMOMKeHHE HEKO- 
bIMH HcceoBaTeAaMH TyBbi Bce elle OcMapHBaeTcA. OCHOBaHHeM K 3TOMY, 
4K BHHO, calyKaT JaHHpIe MW. E. Typumesa (°) o HamMunH BepxHenepMcKoli 
jaXHOMOAOBOH dayHbl, COOpaHHolk HM Ha TeppHTOPHH Mexypeuba p. Caru- 
‘urom (Carsbr) —p. YOyptopxaupik (IO. Toprampik) B NecTpolBeTHOH TvIHHH- 
S-aJIeBPHTOBOH raJsIOreHHOH TOVILMe. 

B 1955 r. Mbl MOsJyYHH BO3MOXHOCTh HE TOJbKO NOBTOPHTb COopbl dayHbl 
_E. Typumesa, Ho W H3yYHTb paspesbl Ha TEPPHTOPHH, 3HAYHTeJIbHO MepeKpbI- 
roel H3yYeHHY!O HM B CBOe BpeMaA. Hain ucceqOBaHHA OXBaTHJIM paliou 
omy p. Kaprbi va 3anage Ao AomMHbI p. KayqBonw ua Boctoke. IIpu stom 
Hubie MW. E. Typuuesa o ToM, 4TO JHH3bI HSBECTHAKOB C MOPCKOH ayHOu 3a- 
raloT CpeqW 3arvncOBaHHbIX FJIMHHCTHIX MOPOA NeCTPOUBETHOH TOM, UH YTO 
CB mo mpocTupaHHio 3Ta TOMA NepeXOAUT B CJIOH, 3aKJIOUAIOMHe MeCTO- 
yKeHHe KaMeHHOH comH Ty3-Tar, H mpocmexuBaeTcs Jasee B rvlyOb xp. TaH- 
Ola, a TaKX%Ke pa3sBHTa MO AOMHaM peK AaHJaratThl, Bopwuu-rom u Op., 
WUMMH HCCeOBAHHAMH TOTABEPAHJIHCb. 

Ilo HW. E. Typumesy, ero nepMcKHe OTO%KeHHA PAaCWICHAIOTCA Ha Be CBH- 
I) CoueHOCHYy10 (MpoyKTHBHy!O) H TecuaHHkoBylo (mecuanukH TaHHy-owa). 
OJICHOCHaA CBHTa TepMH MO JIMTOJOrHYeCKOMY COCTaBY JeIHTCA Ha TPH TOMI: 
CyYaHO-CJIaHIeBY!0, H3BECTHAKOBY!IO H NPOAyKTHBHy!0. CBOAHbIH paspes Mpo- 
KTMBHOH TOJIUIM BKOUaeT: KOHTIOMepaTb! (B OCHOBaHHH), MeCuaHHCTbIe H 
UHUCTbIe H3BECTHAKH, YaCTbIO PAKYLWICYHHKOBbIe, APFHJVIMTbI C MpocJlOoAMH 
fica, 3arumcoBaHHble Ty@buTbI, arsomepat-Tydpi, WHaOasopple NOpdPupuTyl 
*KeJIC3HbIM GOJIECKOM, JIOJIOMHTbI, FHMC, KAMCHHY!IO COJIb, MECTPOUBeTHbIe He- 
OHCTbIe PIMHbI, PIMHHCTHIe OOJHTbI, MecyaHHcTble PopaMHHHdepbl H TWecwa- 
eTple u3BeCTHAKH» (°). Ho, Kak BbIACHHJIOCb B pe3yJIbTAaTe Hallux paoorT, mpH- 
neHHbI paspes VU. E. Typuujepa oOnequuaer B ceOe ocaqKH ABYX PasMMYHbIX 
CTEM: 

1. Tlecrpouperupie HeCJIOHCTbIe 3arHNCOBaHHble THHbI, PHICbl, MeCYaHHCTHIC 
BeCTHAKH, JMaOa30Bble MOPPUpUTbI C TEMaTHTOM, H3BECTHAKH C MOPCKOH tpay- 
fu T. ., OTHOCaUIMeCA K OOPa30BaHHAM J[eEBOHCKOH CHCTeMEI. 
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2. TIpeumymjecrBeHHO MeCcYaHHKOBbIe, C MOULHbIMH peaaimlin wei ver B ool 
BaHHM, PpyOo KOCOHACMOCHHbIe KPAaCHOIMBeTHbIe KOHTHHEHTAbHbIC OOPasoB : 
C OCTaTKaMH KPYMHBIX OKPEMHEIBIX CTBOJIOB HEPEBbeB, a HECKOMBKO aan | 
C XOPOUIMMY .oTMeyaTKaMH pacTeHHli, MpHHaywiexkanyue MePMCKOH CHCTEME, 

Ha oTsoxKeHHax JI@BOHA OHH B3asleraloT TpaHcrpeccHBHO, Ha PasHblx roe 
pu3ouTax (cm. puc. 1); B MocMesyIoMeM KONTAKT ObWI OCOXAKHEH HaNBHTOM. : cc 
6eHHO OTUeTIHBO YyKa3aHHbIe B3aHMOOTHOWeHMA JeBoHa H TNepMu ee me 
ylaiorca c caMosleTra Ha yyacTKe Mexjypeyba p. lO. Toprasbik — p. 139m) 
(cm. puc. 1), re OHH MpeKpacHO OOHa2KeHbI. 


33] Oo) W772 LJ xe £4 = Ce CF" 


5 ae 4 is 
Puce. 1. a — HuxKHHH AeBoH D,, 6 — didenbcKHH sapyc D;, 6—2KHBETCKHH APyc 


o 2 
D2, e — BepxHuli qeBon D,, O —nepmb P, e— uerBepTHuHble oToxKeHHA Q, 
3 — TPaHCrpeCCHBHbIH KOHTaKT, 3 — MpocTHpaHve HW Maflenve cioeB, u — pa3- 
PbIBbI, K — MeCTOPOXeHve COJIH, 2 — POJHHKH 


B 3anaHOM HalpaBJIeHHH OT MecTopoxk,eHHA comu Ty3-Tar nectpouperTua 
raJloreHvakH TOMM[a MpOCexKHBaeTCA HeMpepbIBHOH MOMOCOH BAOJIb IOXMKHOT 
ckOHa ropbl Ty3-Tar 4H MmpepbipaeTcAd TOMbKO PYCJIOBbIMA OTJIOXKeHUAM 
p. lO. Toprasi. Janee Ha BbICOKOM MpaBoM GOepery peKH HaGmoaeTCA HHT 
pecHad CTpykTypa — THNWYHaA WWanupoBad CkayKa, HbIHe NpeycraBssAaroula 
coOoH riyOokuli, C OMHO CTOpOHbI pasMbITbIit Kak Obl Kpatep. Bo BHYTPeHHY 
yaCTAX erO OOHAKAIOTCA NECTPOUBETHbIe 3arHMCOBaHHble TIMHbI, a CTCHKU CJ 
*KCHbI BEPTHKAJIbHO CTOALWMMH UM JlaxKe 3aNpOKHHYTHIMH TiacTamu Goslee npo 
HbIX 3aPHICOBaHHbIX aJIeBPOMHTOB, APFHJWIKTOB, a BbIIMe MO paspesy u mec 
HHKaMH. 

IIpamo Ha 3atay, Croslme Ha rosloBaX COM HelpepbiBHbIM paspe3om Tp 
CIEKUBAIOTCH Ha 3HAYHTCIbHOC PaCCTOAHHe, yuaCTBYA B CTPOeHHM KpyTt 
OpaxWCHHKIMHaNbHOK cknaqku. K ory of OpaxHcHHkiHHamH HeMpepbiBH 
MOMOCOH XOPOWO OOHAXKEHHbIX KPYTOCTOMMMX COeEB MpocuexUBAeTCA HecTp 
IBeTHAA PaJlOreHHad TOMA, Caraioulad APO y3KOH aHTHKAMHAMbHOL CKNayK 
Ha 000HX KpbIIbAX ee BCIOLY XOpoMIO OOHAKeHI H ACHO HaOmoatorear OCI 
1016 


NBIC TCpeXOMbI B NECUaHO-aJIEBPHTOBbIe COM XHBETCKOFO Apyca C OOHIbHO! 
HOS (UNONOA, OcraTKamMH pacrenuli u pexe pio. , 

20 KM 110 MIpsMo K 3anayqy OT MecTOpoxJeHUA Com, HH BY KM KOT qManu- 
, HIM B 1,5 KM BocTounee poguuka J[3axa-Bynak, cpequ saruncoBaHHblx 
TPOUBCTOB, Clararoul4X AXPO YNOMAHYTOH aHTHKHHaIM, HaOwOqaeTca psy 
23 U3BCCTHAKOB C cayHol. U3 usBecrubix Jo cux Mop B NeCTPOUBeETHOH raJio- 
(HOH TOME STO CaMaA OnMx«Kaliiuasd K Ty3-Tary mMH3a U3BeCTHAKa C MOpckKOH 
“HoH. Orcioga onpefeueHbl Cefyroue bopmpr: Atrypa ex gr. aspera (Schl6th), 

Acrospirifer sp., Gypidula sp., Thamnopora kuznetskiensis (Tchern.), 

reticulata (Blainv.); Kpome Toro, coOpaubi racTponogbl, KPHHOUeH, BONO- 

JIA. 
CoOpannasn HaMH OOWJIbHas MOpCKasd (bayHa B MH38aX H3BeECTHAKOB Ha OCTAaJIb- 
i TeppUTOpuH, PpactpocTpahenuaA NecrpouserHor rommM (MexAy p. Kaprpr # 
_Kayon) no ouMHaM pek: Kaprot, [leproli, Carpi, Xaujaratitst, Xam-qwir. 
atau, Tsou1M, ymenbio Koxumat, y ropp! Bopyu-Leput u y poguuKos Mojo- 
aaKk, J[3axaOynak HW [p., B TOM YHCJIe M B MeCTAX, OTKYJa B CBOe BPeMa OHA 
|E. Typuujesbim Onia yoctapnena M. A. Boxosutunolt na onpeyesnenne, 
a3alaCb JOCTATOUHO pasHooOpasHon: OpaxHvonosbl, TASyAATHI, Pyro3bl, TPHNIO- 
“bI, PACTPONObI, MIJAHKH, KPHHOHAeX, BoNOpocuH u Ap. Bea KomseKuUNA Obina 
pefqaHa JA usyyenHa B IlaneonTomornyeckul wuucTutyt AH CCCP, no x 
“TOALEMY BPCMCHH H3 Hee ONpesevieHb! TOMbKO Opaxnonoyp (E. A. MBanosa) 
faoyuathl (M. MW. Uyqunopa), fa u To HenosmHocTbIo. Beoxy dayHa 6paxvonoy 
‘aOYIAT OKA3aIaCb IPHMepHO aHaJOrHYHOH, NOYeMY MbI IPHBOAMM ee OOuIHi! 
ucok: Atrypa kurbesekensis RZon., A. reticularis (L.), A. ex gr. aspera 
hioth.), A. sp., Acrospirifer Subgregarius Rzon., A. sp. n., Eoreticularia 
uata (Gtrich., Paeckelmannia minussinensis RZon., Uncinulus taschti- 
‘nsis Rzon., Gypidula sp. (momoyoH ak3emnsiap), Thampora kuznetskiensis 
bhern.), Th. reticulata (Blainv.), Th. alta (khern), Th. beljakovi Dubat.., 
tliolites sp., Minussiella, Squamefavosites. 

Ilo saxmoyenuto E. A. Upanosont u HW. HW. Uyqunosot, o6mi coctas ompe- 
N€HHOH cbayHb! (Opaxvonosbl H TaOyJIATbI) HECOMHEHHO yKa3bIBaer Ha cpeyne- 
30HCKHM BO3paCcT OTMOMKeHUH. ToT Ke KoMMNeKC Opaxnonoy Hu TabyaTt B Mu- 
\CMHHCKOM KOTJIOBHHE XapaKTepeH WIA TALUTbINCKOH CBHTbI, OTHCCALeHCH 
pPeIbCKOMY Apycy cpequero Aesoua. B Ky3sHeukom Oaccelihe HeKOTOpple Bub 
AX TaOyJAT BCTpeyalorcd TaK2%Ke WH B XKMBETCKHX OTJIOMKEHHAX. 

Y wac Her comHenuit, uro WV. E. Typuuiesprm uv Hamu cbayna Opa coOpana 
OJHUX VW TeX Ke JMU3 H3BeCTHAKOB, HO M. A. BonxoBuTuHOH OHa Oblia OTHE- 
4a K M€pMCKOM OWIMOOUHO H3-3a Ce HEMOCTATOYHOCTH H XYMUWIeH COXpaHHOCTH. 
OMY, BHMMO, cMocoOcTBOBasIO elle MpHCyTCTBHe B paspe3se, CUHTAaBIUeMCcH 
ra CMHbIM, OeccnopHol mepMcKoli aoppr (°). 

Auanu3upys tbayHy, mpuBegenuyto B padore HM. E. Typumesa (°), E. A. MBa- 
Ba OObACHACT MPHYHHbI OTHECeHHA ee K NCpMH CesylouluM oOpa3zom. Bee 
Ibl OpaxHonok U3 9TOPO CNHCKA HMEIOT LIMPOKOe BEPTHKaJIbHOe pacipoctpa- 
He; MHOrve BHbI ONpefeeHbI NPHOAUSHTebHO, CoO 3HakamH aff, cl. HM ex 
, UTO He MOKET ObITh AOCTATOUHHIM AOKASATEJIbCTBOM BO3PaCTa OTJIOXKEHHE. 
TAaHOBJICHHe BO3PacTa, OYeBHAHO, CTPOHMOCb B OCHOBHOM Ha J[ByX BUfaXx: 
iriferina multiplicata (Sow.) var. punjabensis Reed. u Chonetes omolenen- 

ich. 

Tlepseti Buy, onucanHprit 13 nepmMu ConaHoro Kpaxxa Mujqun, BHemHe ypes- 
yaliHo moxom« Ha Acrospirifer subgregarius RZon., 4 mp NWOXOH CoxpaHHocTH 
DaKTepHaA JIA KaxKAOro U3 ITKX BUAOB MHKPOCKYJbMTypa Moria H He Pa- 
jofatbea. Bropoli—u3 nepMu. p. KoubiMbl— He OTJIMYHM OT Paeckelmannia 
qussiensis RZon. O6a Buyau3 cpequero Jesona Munycbl OnMCaHbl M. A. P>KOH- 
AUKOH ToubKO B 1952 r. Jo ee oNMCaHHA TpecTaBuTeJH Paeckelmannia 
Olle He Obl U3BeCTHbI B eBoHe CCCP. Takum oOpasom, omiHOKa M. A. Bos- 
RHTHHOH B OlpeyesieHHH BO3pacTa OTOXKEHHH BUOJIHeE OObACHMMAa TIO- 
2 COXPaHHOCTbIo CoOpaHHol tbayHbl HW HeOCTATOUHOM U3YYEHHOCTHIO B TO Bpema 
muueqeBoucKoit dayubr CCCP. 
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Xora HaMH ONHCaHa JIMWIb YaCTh COOpaHHoro B MOe MaTepHasia, OH BCe H 
MOSBO/IAeT BOMpoOc O BOSpPAacTe MECTOPOX*KACHHA KaMeHHOH couM Ty3-Tar peuay 
OJHO3HAYHO, T. €. CUHTATb erO JCBOHCKUM, a He NepMcKHM (°,°). 

Ilo HaluHM JaHHbIM 3aslexKb COMM COOTBETCTBYeT CJIOAM TOH YaCTH paspes 
WeBOHa, KOTOPaA 3aKIOUAeT JIMH3bI H3BECTHAKOB, COJepAKalllNX Tak HasbiBal 
MbIM TalTbINCKUH KOMIWICKC MOPCKOH dayHbl. . 


TeomornyecKHH HHCTHTYT TlocrynH10 
AxafemuH HaykK CCCP 19 III 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1A. A. Hpau-os, Tp, BCEFEH (1953). 2A. VW. Jlespenxo, M. B. Il pm 
Trononosa, JAH, 98, Ne 5(1954). %A. MH. JIepeuxo, Mas. AH CCCP, cep. reog 
Ne 3 (1955). 4A. HW. Jlepeuxo, M. B. Tporononosa, JAH, 106, Ne 2 (1956 
fiaege Matpocos, JJAH, 95, Ne3 (1954). * HW. E. Typumes, JAH, 86, Na 
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TPEOAOLHA 


Uuen-koppecnongzert AH CCCP C. ®. ®EOPOB 


MIPHHUWHMNbl! PDOPMHPOBAHHS 3AJIEXKKEH HE®TH 


Aix o6pasosannsA B MacTax 3eMHOl Kopbl 3anexKeli Hepru u Ux COBOKYII- 
‘CTH — He@TAHOrO MeCTOPOXKJeCHHA, MOMHMO HedTH XOTA Obl H B paccexHHOM 
CTOAHHH, TpeOyiorca: |) crpyKTypa-oBylika TeKTOHMUeCKad, cTpaTurpa- 
{4eCKOTO HH JIMTOMOrHYeCKOrO NPOKCXOxXKeHHA, 2) NopucTbIe NOpOsbI-Ko.T- 
‘KTOPbI ON|peeseHHOrO KayectsBa, 3) noKppiluika, 4) OnaronpuaTHaa ucTopHA 
omorHyeckoro pa3sBHTHvH. Ha nociequui cbakTop, Kak Ha HOBBIIl, cleqyet 
PaTHTb OcoOo0e BHHMAaHHe. 

KaxkbId 43 STHX PakTOPOB — pellalolulwi: OTCyTCTBHe xOTH Obl OAHOTO H3 
“X OTPHUATeJIbHO PELUAe€T BOMPOC O BO3MOXKHOCTH POPMHPOBAaHHA 3aer%KH He(p- 

4 HepTraAHoro MeCTOPOXKeHHA. 

{Ipodema PopMHpoBaHHA BaslexKelH HePTH TeCHO CBA3aHAa C poOsemoli reHe- 
ca He*prH. 3a ocnoBy OOpas0BaHuA HedTH MbI IpHHHMaem TeopHio Hedrenpous- 
AMX CBHT. Ora TeopHA pesnouaraeT MurpauMio Kak MO BepTHKaJu 
HHMYM, H3 TJIMH B COCeHHe MOPHCTHIe NOposbl), TAK H MO TOPH30HTaIM (H3 
@TecOopHoOH NNoWaqw B JIOBYLUKH-3a1exKH). 

TakuM o00pa3oM, B NepBy!lo oYyepedb HEOCOXOAHMO BHIACHHTb NPHYHHbI Murpa- 
‘M, MYTH MHrpallHu, MacuiTaObl MHrpalHH HW BPpeMA MUrpaluH HedTH HU rasa. 

Bonpocb! MurpalluH B oOOMleH (opMe xXOpoulo pa3spa6oTaHbI. 

Bes cKaTHA, YIJIOTHEHHA He*TeMaTePpHHCKOrO TwlacTa He MOKeT ObITb JBH- 
BHA HedTH H rasa M3 MaTePpHHCKHX COeB B CJIOH TpaHcnopTupyromue. Ka- 
-B Ke Wpeses Harpy3kH Ha HedTeMaTepHHCKHe,WacTbl, IPH KOTOPpOH HauH- 
‘eTCA NMepBHYHaA MurpalHA Hegru. 

Hawi ucceqgopanunA B palouax TloBowKbA NoKasasH BeMYHHY KPHTH- 
KOM Harpy3ku He Oosee 700 Mm. Mcceqopanua VM. M. PyOxuna u A. JI. Apxan- 
WIbCKOrO Jia Tpo3HeHcKoro paloHa NOKa3bIRaIOT MAKCHMAJIbHY!O Harpy3ky 
750 m. Taccoy cuntaet, 4ro NepBHYHAA MHrpalusA HaYMHAeTCH MPH 3axopoHe- 
‘M Ha rayOuny 600—900 m, UeneH, no HaOmioqeHusaM B Texace, yKa3bIBaeT 
umunny B 609 M ('). Takum oOpa3oM, MOuJly¥atoTcs BeJIMYMHbI, KOeOJOULMeCA 

mpegesmax 600—750 mM. 

Kak ormeyariot VM. M. Ty6xun, A. UH. Jlesopcen 4 OoubWHHCTBO [pyrux reo- 
‘OB-HEPTAHHKOB, HetpTb H3 MATePHHCKHX MOpOf B HaCbILeHHbIe BOOM Mo- 
‘CTbIC MOPOb! MPa B POPMe MeJIbUaHWUX JMCIePCHO-pacceAHHBIX YaCTHU, 
(HM B KOJIOWabHOH (opMe, a YaCTb €€ MOIa ObITb are B Bue pacTBopa 
‘Boje. 

Ilyramu MurpauHn HedpTH HW raza ABMAIOTCA MOPbl NOPO, NMOCKOCTH TEKTO- 
(YeCKHX Pa3PbIBOB MH TPeUIHH NOpOs, MMOCKOCTH HaCJIOeHHA HM HeCOTacHH. 
3JIEHHA 3TH XOPOLIO H3BeCTHHI. : 

K cunam, OOyCJOBJIMBaolluM MHrpallMio He*TH B 3EMHOH KOpe, OTHOCHATCA: 
SHEPruA PpaBUTallMOHHbIX CH, 2) KaIMJJIAPHO-MOJICKYJAPHBbIC CHIBI, 3) 9Hep- 
® YIPYrhX CH 2%KUAKOCTH HW ra3s0B, HaXOMsUMXCA B Nopose, 4) ru{poyunamu- 
cxve cuibl. Murpaunu Het cnocoOcTByloT ABsJeHHA OOpaTHorO HClapeHHAa 
KOHJe@HCaLLUMH. : 

PpaBuTalMOHHble CHJIbI, KAK Mbl OTMETHJIH PaHee, BCTYMaloT B HEHCTBHE yrKe 
apejenax HedremaTepHHCKOrO MacTa: Oarojapsa STHM CHWIaM He*Tb, ras A 
fla CTPeMATCA 3aHATb B MacTe MeCTO TIO HX Y]leJIbHbIM BeCaM. 
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O6 SHeEprHu KaNHJIAPHO-MOMeKYJAPHbIX CHI HET CHHCTBA MHEHHH. Hexo- } 
TOpble HCCJIeOBAaTeIH, HalpHMep M. M. KycakosB, CuHTaIoT, YTO TOJIbKO Ou1a- | 
rolapa OJHUM KallHJWIAPHbIM CHAM He)Tb MOXKeT ABHTaTbCA MO TOPHSOHTAsIb= | 
HbIM WJIM Mosmoro 3aslerarouluM TwlacTaM Ha HeorpaHWyeHHoe paccTOAHHe. Teo- 
peTHuecKH JOMycTHMa MUrpall4A MOA AeHCTBHEM KaMMJIAPHbIX CH HW MO BepTH- | 
KasIM, TAK KaK YepeOBaHHe MOPHCTbIX MaCTOB B 3EMHOH KOPe MOXKHO PacCMaT- 
PHBaTb KaK CHCTeMY KAalIWJJIAPOB, PaCMOJIOAKEHHHIX OHA BbIWe APyrou. | 
Hexoroppie uccleqopatesn (7) CUHTAIOT KaMMJIJIAPHbIe CHJIbl TOPMO3OM MHYPa- | 
win uepru. Mexay TeM syUIHMHM KOvuIeKTOpaMH HedTH WM rasa O6s1aaior} 
HMCHHO KBaplleBble HeCYaHHKH, KOTOPble TAKUM OOPasOM STHMH UCCJEAOBATCMA | 
MH HUCK OYAaIOTCH M3 ChepbI AelicTBHA KANHJWIAPHbIX CHI. OAHAaKO OHH, BAAMMO, 
He YYHTHIBaIOT, ITO eC/IH Yepes MOpoAy, B TOM YNCIe H Yepes KBaPLCBbIe nleCKH, 
mpolifer ra3, TO MOBeEpXHOCTb KBapla H3 rHApOpuJIbHOU MpeBpaTHTcA B rHAPO-| 
tbo6uyto. B stom culyyae H KBapWeBble MeCKH CTaHYT AKTHBHbIMH B OTHOMC HMM | 
KanNHJWJIAPHbIX CHI. : i 
Vccaeqopanusamn B. H. Ilerkayesa ycraHoBseHo Hammune ocobo ee 
HbIX CHJI, CHOCOOCTBYIONLHX (POPMHPOBaHHWo 3aexKeH HEPTH H NePeMeLeHHIO He@= 
TH K 3a0010 CKBaxKHHbI (*). Dro — CHbI yMpyroro PpexKHMAa MNaCTOBbIX BO. 
YcTaHOBJeHO, UTO YUPyrHlt 3alac IwiacTa HJIM KOJIMYeCTBA XKUKOCTH, KOTOPOG: 
BbITECHACTCH H3 MlacTa 3a CueT YIIPyrHX CHJI MwlacTa HW *KUAKOCTH 4 


AP =<b8-Ap; | 

| 

AT — 3anac yupyro sHepruu, IT — o6bem naacra, Ap — BennunHa japse- 
Hud, §° — koappuuHeHT ympyrocTH MwacTa WH %*KHAKOCTH. 

OyuHako OHM V3 CaMbIX MOIIHbIX (PakKTOPOB MUrpallHH HepTH sABJIAeTCA 
cbakTop ruAposquHaMuyeckui. @ 

Powb BOJbl B (OPMHPOBaHHH saslexKelH HeTH, HaCKOJIbKO HaM M3BeCTHO, 
BiiepBbie oTMeTH B 1909 r. MaHH, 3aTem paspaOoTKoi 3Toro BoMpoca 3aHH- 
masica Bat-Muac u ap. Aptop 9Toi craTbH MpHMeHH 3STY TeOoputO K cbopMupo- 
BaHulo 3alexel UkaJIOBCKOH 001., OOBACHMB BUCAYee NOOMRKeHHE saslexelt HEPTh 
B MecTopoxKeHHax ByrypycaaucKkoro paioua (7). : 

H. K. VMruatosuy, A. VW. Cannu-Bexuypuu u Ap. paspa6oranu Teoputo JBE- 
*%KCHHA TJaCTOBbIX BO: LIMPOKHM ()pOHTOM H3 OOJIacTeH MMTAaHHA — Kak Mpa: 
BHJIO, H3 TCOCHHKJIMHAIbHbIX 30H — B CTOPOHY MuaTpopMpl. OnycKaroulecs 
BHH3 [10 MaeHHiO OFPOMHbI€ MaCCbI BOAbI JaBAT Ha PaCCOJIbl, HaxoO,Auluecs 
B MOPHCTbIX Moposax, HW MOCTeMeHHO BbIKHMAIOT HX B CTOPOHY TwaTdopMbl 
OTH MOULHbIC MOTOKH BOJbI, 3aXBaTbIBAA Ha CBOeM MYTH HedbTb M a3, 3aroHAHw 
e€ B JIOBYIUKH — TeKTOHHYECKHe, CTpaTurpaduyeckhe, JMTOMOrMYeCKHe, BCTpe 
yaeMble Ha IYTH JBHXKCHHA BOJIHbIX MOTOKOB. ; 

YcTaHOBJeHO, YTO THAPOAMHAMHUeCKHH (bakTOP OKA3bIBaeT CBOe BO3ICLCTBH! 
Ha POpMMpoBaHHe 3alexel He*TH B pattonax Ypano-[osom«Kpa Ha 200—300 km 
Taccoy (*), ccbiulaaicb Ha uccmeqoBanna JIuc, ormeyaer atpeKTHBHOCTD JelicTBH: 
atoro dakTopa B Mpake (Kupkyk) na pacctoanuu cppiue 110 km, B Apapun — 
Ha 90 KM. Pugqpoqunamuyeckuii tbakTop ABsAeTCA pewlarolluM B topMHpoBaHH 
MOUTH BCeX HePTAHbIX MecTOpoxeHHH Ypano-IlopomxKps. 

Boubiloe 3Hayenve B CbopMupoOBaHHNH 3aslexeli HeTH U rasa HMeIOT ABJeHH 
oOpaTHoro HcnapeHusa H KOHAeHCauMH. Kak noKa3anu uccneqopanun M. A. Keé 
MeJHOIMHHKOBA MW CFO COTPYAHHKOB, Herb H ee THXKEbIC OCTATKH PaCTBOPAIOTE 
B CKaTOM Pase — yrvleKHCOTe, MeTaHe, HeMpeebHbIX yrmeBogqopogax. In 
Toro HyKHa Temilepatypa He cBpiue 100°, Ho JaBsaeHHe ot 500 yo 1000 arn 
TakuM 06pa3oM, BCA HetpTb WIM 3HAUHTeIbHad YaCTb, TeopeTHYeCKH paccy>K Ma! 
MOXeT ObITb IPHBeeHa B OMHO*asoBoe COCTOAHHE HU B BUJe rasa serKO MHrp! 
POBaTb M3 NOrpy2KaeMbIX 30H C HX GOOJIbINMMH WaCTOBLIMH JlaBsJICHHAMH B CT 
POHY MeHbUIMX JaBeHHH Jake MO WWOXO NOpHCTbIM TacTaM, MHrpalud 1 
KOTOPbIM JIA KUAKON Heru Obiia Obl 3aTpyHeHa UMM JarxKke HeEBO3MOXKHA. Ty 
NOHWKCHHH JaBJICHHA HaYHYT BbIeMATHCA HW B JIOBYWIKAaX CKaMJIMBaTbCa BHaYa. 
TaAKesIble (PpakUHH, 3aTeM Bce Oosee JerKue. 
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MxXHO CUHTaTb YCTAHOBJICHHBIM, TO CMeCb HepTh — ra3 — Boga OTaBsJH- 
‘€TCA, MATPHPYeT M3 30H MporHOOB—BO3MOXKHbIX 30H Hedbrera3z006pa30BaHuA— 
‘epX NO BOCCTAaHHIO IlJIaCTOB B 3OHbI C M€HbIUHMM MvaCTOBbIMH JaBvleHHaAMH 
‘emnepatypamu. IIpuysato cyutatb, uTo B GOouee rayOoKHx JOBYlUKax OyjeT 
allJIMBaTbCA Boa, B OOee NOBbILMEHHBIX HeTb, a B CAMbIX BbICOKHX ra3, KaK 
)O HM€€T MECTO B OTJICJIbHBIX 3aeKax. 

OJHakO MOXeT HMETb MECTO H TIPOTUBONOOAKHOe ABMIEHHe, Kak 3TO BII€PBbIe 
NOTH OMHOBpeMeHHO NojMetuH Taccoy (4) wu C. I]. Maxcumos (5). [pu ua- 
(4HH PerHOHaJbHOrO NOJbeMa, BAOJb KOTOPOrO OCOpa3s0BaHbl CTPyKTYypbI OWHA 
mmue pyro, HO C 3HaYHTebHbIM Mporu6om M@XK]Y HHMH, OyAyT Ha6mOaTb- 

cienyrouwe CooTHOWeHHA. B nepBol, Ooee rayOoKo norpyxkeHHOll aHTH- 
[MHaJIbHOH CKJlaqKe HH KynMoue, ckonuTCA ras. l'a3, Kak 6ouee JIerKHH, 3al- 
‘T 3[eCb Ooee BbICOKOe NOMOXKEHHE, a Herb MU BONA OYAYT BLINYXKeHbI MUTPH- 
BaTb BbIMe, TAK KaK JIOBYIIKN, MOJIHOCTbIO 3aHATbIC Pa30M, yMaBJIMBaTb Herb 
OyayT. Ecan cBoOojnbili ras Becb OyfeT H3pacxooBaH Ha 3anouIHeHHe NepBolt 
H3y JIOBYUIKM, TO B CleyIOuleH, Oosee BbICOKO 3aeralouleii, CKOMMTCA YNCTaH 
Tb, HIM HepTb C ocTaTKamu cBoOo{HOrO raza. B creqyrouleli MOByUIKe BBeEpXx 
» BOCCTAHHIO IWlaCTOB CKONHTCH yoke YHCTaH HepTb HH HedTb c Bosol. Ecau 
if HepTbh OyjeT U3spacxoOBaHa Ha 3aMOJIHeHHe BTOPOM CHH3Y JIOBYLIKH, TO 
PETbIO CHH3Y — lO NYTH JBMKeHHA rasa u He*TH — 3ameT yxe Boga. Jlo- 
WibHbI€ CTPYKTYPbI, T032%Ke CPOPMHPOBaHHble, B ITHX YCMOBHAX HAM OyAyT 
MOJIHEHbI TAXKEMOH HETbIO WIM OKAKYTCA BONOHOCHBIMH. Takas OOcTaHOBKa 
DPMMPOBaHHA saslexKeH He*TH WH rasa OODACHAeT, HallpuMep, pacnpeseneHue 

“PTH HM ra3a B MecTOpoxKeHuax CamapcKxon Jlyku. 
| Takum o6pasom, B IpHpose MoxKeT HMeTb MECTO OOpasoBaHle 3aslexKel HebTH H 
134 Kak 10 M€pBOH 3aKOHOMePHOCTH, Tak H M0 BTOPOH. OOpa30BaHHA HX 3aBUCAT 
> BEJIMYHHbI NPpOrHOoB Mex Ay JaHHbIMH JIOKAaJIbHbIMH CTPyKTYpaMH, OT BeJIHUHH 
1acTOBbIX aBJIeHHH, OT KOMMUeCTBA HETH UH ra3a,MocTyNarwulux u3 HedrecOop- 
WX Mvioujayqen, H OT BPpeMeHH CopMuPOBaHHA CTPYKTYP-JIOBYWeK. 

Bpemeun oOpa30BpaHHA JIOBYUIeK cueyeT MphaBaTb OUeHb OOVIbIYIO, a 
WHorga Hw pewlaromyio poyb. Payom coperckux reosjoros (C. II. Kos3aenKo, 
). H. Tuxuh, C.D. Deqopon u Ap.) BbIABMeHa 3AKOHOMePHas CBA3b CPOPpMHPo- 
RHHA 3aserxKeH HET C BPeMeHeM OOPa30BaHHA CTPYKTYP B HEKOTOPbIX paHonax 
pano-IlopouKbaA. OTH PakTOPbI YCTAHOBJICHbI, HAaNpHMep, B Npesesax paHOHoB 
pano-IlopomKba, Tle pasBuTbi <«ribiOOBbIe» AUCTOKAWMM — AMCIOKaHH, 
SYCMOBJICHHbIe BeEPTHKAJIbHbIMH TepeMeLCHHAMH OTJeJIbHbIX YUACTKOB 3eM- 
\H mopepxuoctn. IIpu cBoem mpoyBHxKeHHH BBepX IviblObl KPHCTaIMYeCKOrO 
YHAaMenTa u3rvOau 3aeraBlune Hall HHMH OCaOUHbIe NOPOAbl B KyMoua H 
|kaaqku, T. e. (POPMHPOBasIH MOKaJIbubIe CTpyKTypbl. BeprukaJIbHbIe Tepeme- 
henua rapi6 KpucTramMueckoro PyHaMeHTa, Kak OblWJIO BbIABJIGHO B HallHX 
NecneqoBaHHAX, MPOWCXOAUIM PasHOBPeMeHHO axe B Upejewax OM3KO pacno- 
}oxenublx nuiomayet. Tlostromy B mpeyemax axe OMHOH KPyMHOH AHTHKJIMHAJb- 
ol JMHMM B pasHbIxX CTpaTHrpadPuyeckuX eAHHHWAX OblWIM OOPasOBaHb! JIOKAJIb- 
bIe CTPyKTypbl Ha pa3IMYHBIX yyuacTKax. BcneycrBue yKa3aHHbIX NPHYHH, 

TaKKe Pa3HbIX (a3 AMCMOKAUHH MIMKATHBHOTO THMa, KOTOPble HEKOTOPbIMH 
CceAOBaTeIAMM CTAaJIM Ha3bIBATbCA BOJIHOBbIMHM MCOKaWHAMH, HaOOMaeTcA 
83KOe HECOBMaeHHe CTPYKTYP, a CuIeAOBATEJIbHO, U 3amexeH HepTH: Ha OAHOU 
noulayqu, HanpumMep, HedTeHoceH JeBOH HM OOBOJHeH KapOoH, Ha coceqHeH — 
aoOopoT HT. Jl. OTH ABJeHHA UMe1OT MecTO Ha CamapcKol Jlyke, B Caparos- 
om TlopomKbe, Ha woro-BocToKe TaTapuu, Ha cepepe UkaJloBcKOH o6JI., 
Bauikupun u T. 4. PasHoppemMeHHoe PopMHpoBaHHe JOKAaJIbHbIX CTPpyKTyp Ha 
MM3KO paCHOJIOKeHHbIX MOMAaAX PaCMpocTpaHeHo JIMIUb B W1aTPOPpMeHHbIX 
CMOBUAX HU TOJIbKO B TeX palHoHax, Te Pe3KO NPOABMAHCh H MPOABJAIOTCH 
2pTHKaJIbHbIe TepemelleHHA KpHCTasMyecKorO *yHamenTa, T. €. Te HMeCIOT 
CTO «PIbIOOBbIe JHCNOKauUMU». B reoCHHKJIMHaJIbHbIX OOJIACTAX STH ABJICHHA 
< 3OHAX He*PTAHbIX MecTOpOXxKeHHH He HMeroT Mecta. He moxer ObITb, HanpuMep, 
aKOTO ABJICHHA, YTOObI B MepefOBbIxX xpeOrax CeBepHoro KaBka3a WIM Ha CKJIO- 
ax AnnaaucKoro xpeOTa JOKaJIbHbIe CTPYKTYPbI Ha CMe2KHbIX yUacTKAX OAHOU 
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u TO 2Ke AHTHKIHHaIbHO mMHHH (bOpMHUpoOBaINch pasHoBpeMeHHO. B 9TOM 
3aKINOVAeTCA OHO H3 pewlaioulMx OTAMUHI ycOBH (OpMupoBaHHA saexKeH 
HepTH H ra3a B MWlaTPOpMeHHbIX H FeOCHHKJIMHAJIbHbIX OOACTAX. 

Bowibulyio posib B (OpMupoBaHHH salexel HepTH HM rasa HMeIOT kowe0a- 
TeJIbHbIe JBH2KCHHH 3EMHOM KOPbl, BEYULHe K HSMCHeHHIO MJIaCTOBbIX JaBJIeHHH | 
KaK CJIeCTBHe, K H3MCHCHHIO aBJICHHA HACbILICHHA CO BCeMH BbITeCKAaIOWMMH M3 
3Toro WIA COXpaHeHHA 3aeKeH He*TH HW raza NOCMeACTBHAMH. 
Mrak, BpeMA OOpa3soBaHuA  cTpyKTyp — pewarouwit (bakTop B 
(bopMupoBaHHH s3alexKell HedTH: CTPyKTYpbl, M032%ke CPOpMHPOBaHHble, F | 
jlepKaT MeHbuue HedbTH HM ra3a (a yacTO — CoBCeM MycTble) MO CpaBHelHlo CO 
CTpyKTypaMH, panHee ccbopMHpoBaHHbimMH. Orcioga BbITeKaeT HeOOXOJMMOCT 
H3y4eHHA STOO ABJICHHA, T. €. HCTOPHH TeovorMyecKOroO pa3BHTHA 7aHHOmg 
paloua, [pv OWeHKe NepcneKTHB HepTrera3OHOCHocTH. : 

HeckouIbKO CsIOB OTHOCHTeIbHO aOcoMOTHOFO BpeMeHH, HeoOxoMMOrO Nasi 
copmupoBanua 3aexn nepru. Ilo stromy nosozy A. H. Jlesopcen nuwer, 
YTO «BPeMA, HEOOXOAMMOE WIA AKKYMYJIAUHH HE*TH B 3asle%Kb, MOKET ObITb red= 
JIOPHYeCKH KOPOTKHM, BePOATHO, MHHHMAJIbHOe BPeCMA HCYHC/ACTCA B TbICH 
yax, HIM axke B COTHAX seT» (°). C 3THM Heb3A CormacuTbceA. Bowe Mbl OTME= 
ya Ha OCHOBAHHM HaluuXxX HCCAeqOBaHH HW BbIBOMOB pxAa reonorop CILIA, 
uTO MHHHMaJibHad Harpy3ka, Mp KOTOpoOH HayHHaeTcCA (TOMbKO HayMHaeTCA) 
NepBHYHaA MHrpaluA, TpeOyeT Mou\HocTH Nopox B-700 mM. MouiocTh MopcKHXx 
oToxKeHHH B 700 M HHKaK HE MOKET OTVIOXKHTbCA HH B COTHIO, HH B TbICAYY 
Jet. Ecuid NpHHATb, HampumMep no Map6n, AuTeMbHOCTb AeBOHCKOrO NepHosa 
B 55 MAH. JleT, TO BpeMA OOPa3s0BaHHA JCBOHCKHX 3aexKel CapaToBckoro 4 
KyiiOnuuesckoro Ilopomkba MCUHCIAeTCA MpHMepHo B 30—40 maH. ser. na 
MHOUeHOBbIX OTMO%KeHHH Tpo3vuoro, Jlarecrana, Ky6aHu 3TO BpeMxA UCUHC= 
asetca B 8—10 man. eT. Bpema oOpa30BaHuA 3asexKeH HepTu B lu MOUCHOBBIX 
oTuoxKeHHAXx A3ep6aliq»KaHa Toe He MeHee 20—30 MJIH. sIeT, XOTA JOKaJIbHbIC 
CTPyKTypb! OOpa30BaJIHCb 3f/ecb He Oostee 10 MaH. neT Ha3aq. Ho Tak Kak veda 
B 9TH OTJIOMKEHHA NPHua H3 Oosee rIyOOKUX C0eB, NO KpavHel Mepe U3 MHO- 
M€HOBbIX C/IOEB HW Jake H3 Ooslee APeBHUX, Mbl NPHHHMaeM BpeMsA OOpas0BaHHA 


3alexkeH HedTH B A3sepOaly2KaHe NpuMepHo B 20—30 MuH. sleT. j 
VMuctutyt Heptu Tloctynus0 > 
Axayemun nayk CCCP 23 II 1956 
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METPOrPA®HA 


H. A. JIMCHILbIHA 
O 3AMENJEHHM KBAPLHA FHBBCHTOM 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoseim 23 IIT 1956) 


PH M3yYeHHH KOPbI BbIBeETPHBaHHA JeCBOHCKUX H HWKHCKAMCHHOYTOVJIbHbIX 
of ceBepo-3anaquHoro Kasaxcrana (*) Obiio OO6pamleHo BHUYMaHve Ha WHpOKo 
MPOCTPaHeHHOe ABJICHHE KOPPO3HH HW 3aMeLICHHA 3epeH KBaplla KaK B BBI- 
3eJIbIX MOpOMax, TaK HW B OoKcHTax AMaHreJbAMHCKOrO pationa. B nocnequee 
(MA HAMM ObwWIM MOJyYeHbI HOBbIC JaHHbIe MO 3TOMY BOMpocy. 
KDakT 3aMelleHHA KBapla THOOCHTOM H3BeCTeH aBHO. WPotTorpadua pasb- 
MiiOro 3epHa KBapla pu Nepexose asnodava B rvuO6cuT u ranya3suT ony6a- 
aHa M. C. UlBenospm (°) no Matepvanam K. H. Tpy6unol. B nocneguue rogE 
3aMeLIeCHHe KBaplla THOOCHTOM yKa3bIBaJIM MHOPHe HCCIeqOBaTeH, W3yuaB- 
2 OoKcHTOHOCHbIe nopogp. T. WM. Bywnnckuh Ha6stoyan sto sapseune 
boKcutTax Myrogxap, B. A. SarHu6opoya B OokcuTax Exnucelickoro Kpsxa, 
T. Ilacopa B aMmaHrembqMHCKUX OOKCHTaX CeBepo-3anaqHoro Ka3saxctTana 
THbIe COOOMeHHA). 
‘Koppo3va wu 3amemleHHe KBapla rHOOCHTOM B aMaHresJbMHCKNX OOKCHTAaXx 
OT LWHPOKOe PacCNpocTpaHene VW B 3HAUHTeMbHOH Mepe OODACHAIOT HEKOTO- 
= yepTbI HX reHesvca. AMAHreJIb4HHCKHEe OOKCHTbI OTHOCATCA K THTMY KOHTH- 
TAJIbHbIX TIaT*POPMeCHHbIX OOpasoBaHul. OHH sasieraioT B yrulyOmeHHAx 
6€PXHOCTH KOPbI BbIBeETPHBaHHA, pasBHTOH Ha Nopomax JeCBOHA—HHXKHE!LO Kap- 
a. II]poucxoxKjenve STUX yrulyOeHHH CBxA3aHO C NpoweccaMu KaDcTOOCOpa3so- 
IMA =B BePpXHeJeBOHCKOH — HHXHEKAMCHHOYTOJIbHOH KapOonaTHOH TOILE. 
I<cHTOHOCHad Mauka mpescTaBseHa OOkCHTaMH MW ITIHHaMH, OKPaliCHHbIMH 
jA3HbIe OTTEHKH KpaCHOro HM PO3OBOro UBeTA, a TaKKe B Oe/bIM, HHOra Cepbilk 
tT. Ilo crpyKTypHOMYy TIpH3HaKy MeCTHbIe reo/JlorH NospasyenAwoT OOKCHTH 
HECKOJIbKO Pa3HOBHAHOCTeH, H3 KOTOPbIX JIErKO MAKPOCKONHYECKH pasJuya- 
a TPH: KaMeHucTad, CyxapucTand W raMHHctTaa. BosbuIMHCTBO H3 HAX MMeeT 
»OBylO CTpyKTypy. TuHosem B OOKCHTaxX NpucyTCTByeT B @opme rHOOcuTa 
4aCTHYHO COjlepxKHTCA B KAaOJIMHHTe. . 
Msayyenue wuaiudos 6oKCHTOB H rJIHH NOKa3aJio, YTO B pAe CJLyYaeB OHH CO- 
OKaT B 3HAaUHTEIbHbIX KOJIMYeCCTBAX MPHMeCcb OOJOMONHOrTO MaTepHaua. 
cnequuA mpeycraBseH, Kak MIpaBHJlO, 3epHaMH KBaplla yrvIOBaTOH (opMbl, 
aKKe OOJOMKaMH TIMHUCTOM MW PIMHHCTO-rsHHOseMUCTOH Mopogbl. IIpeob.1a- 
omy“ pasmep o60mMKoB 0,1—0,5 mm, sepeH kBapya 0,0!1—0,2 mm. Koun- 
BO aJICBPHTOBO-NeCYaHHCTOH MpHMeCH B YJIMHaX, MepecavBalouluxca Cc 
‘eutamu, jlocTuraer. Mecramu 20—30%. 
B 60kcuTax, B OTJMUHE OT PaseNAIOWMX HX TIMH, 3epHa KBapla YaCTHYHO 
{ MOMHOCTbIO 3amelleHbI rHO6cuToM. Jlyume Bcero 3aMelleHHe KBaplla rH6- 
OM MOKHO Ha6sl0qaTb Ha MpuMepe HavOosee OoraTbix PIMHOZeEMOM KaMeHHC- 
< paguocteli 6o6oBoH crpyKTypbl. KamMenuucTble *Kese3HCTbIe OOKCHTbI COCTOHT 
ele3HCTbIX 6o6oBHH pa3smepom 1—10 MM oKpyraol opm! H Oovlee CBeTJION, 
HMCTO-PIMHO3CMHCTON OCHOBHOM Maccbl MemKOGoOoBoH cTpyKTypbl. UWacTb 
VMHbIX OOGOOBHH HMeeT OJHOPOAHOe CTPOeHHe HW COCTOWT H3 THAPOOKHCJIOB 
ne3a, [pyran 4acTb, CYWeECTBeEHHO rMHOSeMUCTaA MO COCTaBy, Kak H IleMeHT, 
fHOCTbIO C/IO2%KeHa MeJIKHMH OOOOBHHKaMH. KoJIMyeCTBeHHbIe COOTHOIMeHHS 
seHita u OOOOBHH MeHAIOTCA B IWHPOKHX Tipejjesax. 
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3epua KBapila MPHCyTCTBYIOT H B WeMeHTe H B OOOOBUHAX. GamenleHHe I 
rHOOCHTOM MpOHCXOAUT NO KpasM H TpellMHKaM, CeKYILMM 3ePHO (puc. 1). Tu6 
cuT, 3aMmenlaroumii KBapi, OOpasyeT KpUCTaMMKM TIPHsMaTHYecKOH opm 
pacTylve MepeneHAuKyAPHO K Kpalo 3epHa WIM K CTCHKAM TPeU\MHbI. Pa 
MePbl KPHCTaJIHKOB KONeOJIOTCA B Ipesemax COTHIX MOE Weer 
KPYOHbIe He TpeBbiliaroT 0,2 MM. SepHO KBaplla, MOMHOCTbIO 3a4MeHCHHOe PHY) 
CHTOM, BHJHO Ha puc. 2. SHaYHTeIbHO Yale B OoKCHTaXx HaOsMOaroTcA TOP 
yruioBaToli (bopMbI, CTeHKH KOTOPbIX MOKPbITb! KOPOUKOM KPHCTAIJIMKOB rH6 
cuta (puc. 3). 

PeMuKTbI KBapWa YK@3bIBalOT Ha HX MPOWCXO*KeHHe OT BbIMeayHBaH 
KBapueBbIX 3epeH. B paye cayyaeB MycTOTE! HMeIoT cneuMpuyeckyto op 
WeCTHrpaHHbIxX Ta6MyeK WH MpH3M, XapaKTePpHbIX JIA BTOpHyHorO HA 
Mop@Horo KBapia (°). BropHuHbii KBapl B BUe MPH3MaTHYeECKUX KPHCTAI 
o6pasyerca Ha AMaHreJIbqMHCKUX MeCTOPO*KCHHAX B OKPCMHEJIbIX H3BECT 
KaX HM JOJIOMUTAX HMKHeli 3OHbI KOPbI BbIBeTpHBaHHA HM COXpaHsAeTcH B OO 
BbICOKHX CYIU[€CTBEHHO PIHHHCTbIX ee TOPH3OHTAaX. 

IIpouecc samemjenua KBapua ru66cutom T. WM. Bywanckul oObacHseT ye 
BUSMH PaCTBOPHMOCTH TIMHO3eMa H KpeMHeseMa B 3aBHCHMOCTH OT pH cpe 
Pacrsopumoctb SiO, u Al,O3 usyuamacb O. K. Marucray (*), Koppencom, 1 
mae E. HW. Coxonosoli (5) u ap. [losyyenupire JaHHble HCNOb30BaHbI B paoOoT 
C. U. Byuimuckoro Avia OObACHeHHA HEKOTOPbIX BOMpOCcoB renesHca OOKCH 
(7). Tlo sTHM aHHbIM B YCJIOBHAX HeUTPaJIbHOH M CaO KHCOH Cpefbl, T. 
np sHayenuax pH B npegenax oT 5 Jo 7—7,5 Al,O, TpakTHuecKH HepacTBOpH 
B To »%e Bpema” pacTBopumocTb SiO, mpu Tex »*e 3HaveHHAX PH MpeBpuma 
{00 mr/a “4 up pH 6 goctruraer 160—170 mr/n. Takum o6pa30M, B yCJIOBHAX HE 
TpasbHOM HU OM3KOH K HEH Cpeqbl pacTBOpHMocTb SiO, BO MHOrFO pas BbIIle p< 
TBOPHMOCTH IJIMHO3eMa, KOTOPbIfi MOSTOMY JIErKO ero s3amelllaer. 

QxeprHyHbI BbIHOC KPeMHe3eMa TOJITBepxXKMaeTCA aHasH3aMu TIpHpOH) 
BOA, ONYOMMKOBaHHbIMH pxOM HuCcCeyoBaTenen (7,°). CormacHo 3THM JaHHb 
BOAbI HCTOUHHKOB JIaTepHTHbIX OOmacTeH Bputranckol TBuanbl cofxepxaT Si 
16—45 mr/a, peuHble BOJbI H3 Tex Ke COMacTeH |,5—35,1 mr/n. B To *®e Bpe 
coqep»kanne Al B Bofax HCTOUHHKOB H pek OOBIMHO paBHo 0,27—1,6 wu He per 
maeT 3,2 mr/j, SHayuTesbHoe KoHYeCTBO SiO, ompeyeseHoO B BOAaxX peK Cosi 
ckoro Cor1o3a (cooOulenve E. C. Ka6anopon). Ono Kose6neTca or 2—14 mI 
JIA CeBEPHbIX peK oO 30 Mr/J B pekax cpeHeH HM ioxRKHOH Noocn (Cpip-Japr 
Q6b). Takum o6pa30M, B UpHpoye pacTBopeHve HW BbIHOC KpeMHe3ema TIPO] 
XOJAT B 3HAYHTEJIbHO OOJIbLINX KOJIMYECTBAX, UCM BbIHOC PIMHO3eMAa, MOJTBE 
«ad B OOWIMX yYepTax wma6opaTopHble OMbITH. CmegqoBaTembHo, anu 
ONbITOB MOPYT CJYKUTb OCHOBOH JIA OODACHeEHHA ycuOBHH MurpaunH Al, 
a SiQs. 

HaOsmtoyjaemoe B OOKCHTaX 3aMelleHHe KBapila rHOOCHTOM CBUeTeMbCTBY 
O AIMTCJIbHbIX Mpoweccax (POPMMpOBaHHA OOKCUTa KaK NOPOAbI, MPOTeKaIoUl 
B Y2KE OTJIOXKHBUIEMCA OCAKe. 

PaccMorpeHue UWIMPOB pasMYHbIX THIOB OOKCHTOB H OOKCHTOHOCHBIX Mop 
(1PHBOANT K BbIBOY, YTO NePBUYHbIN OCaOK, KOTOPbIid HakalMBaJICA 3a ct 
Pa3spylWieHHA KOpbI BbIBETPHBaHHA, COCTOA H3 rIMHMCTOTO MaTepHasa CyMeCcTBE 
HO KaO/JMHUTOBOTO, OOoraleHHoro ruimMHosemom. IlociequHui npucyTcrBy 
B BUJe Tea H XOPOUIO BUCH BUINMpAaX Ca6O pacKPHCTAaJIMM3OBAHHbIX TJIHE 
CTbIX pasHocTeH OokcuTa. [una cojep2KHT, KaK IpaBulo, MpHMecb KacTH 
CKOrO MaTepHadla B TeX WIM WHbIX KOJIMYeCTBAX H MepeXOAMT MecTaMH B mect 
HHK WIM aleBpomuT. Hayao npouecca BbiHOca KBapla HW 3aMeleHHA ero rut 
CHTOM, NOBHAMMOMY, COBilajlaso c OOpasoBaHuem OoOoBo CTPyKTYypbI HH Ja 
HECKOJIbKO eMy MpefiuecTBoBao. [loyrBep»xqeHve STOrO 3aKJIOUeHHA ser 
MOXKHO BHACTb IPH WSyYeHHM CTPYKTYPHbIX OCOOeHHOCTeli OoKcuTOB. 3ep 
KBaplla, B TOM WIM MHOM CTeNeHH 3aMellleHHEIe THOOCHTOM, IpHCyTCTBYIOT K 
B WeMeHTe, TAK HW BHYTPH OoOoBuH. Menkue 6oOoBMHEI HapacTaM BOKPyr 3ef 
KBaplla, KOTOPble CJIYKUJIM WeEHTpaMu KONKpelnH (prc. 4), Hapsayy c o60MKa 
Apyroro cocTaBa, HalipuMep Oyporo x*eesHaAka. [lomuMo 3epeH KBapua, B eH 
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Pue. 1 Puc. 2 


| Puce, 1. SepHo kBapya, 3aMeljeHHOe THOOCHTOM TO KpasM H 0 MewKHM TpeutHHKam. J — pe- 


JIHKTbI KBapya, 2— ru66cur. 90 X, HHKOMH X ! 
Puc. 2. SepHo KBaplla, MOMHOCTHIO 3aMeljeHHOe THOOCHTOM. TeMHble JINHHH B 3epHe — rHj- 
POOKHCJIbI 2KeNe3a, BbINOJIHAIOMN[He TPeUIHHKH. 90 X, HHKOIH 


? 


Pue. 3. Ilycrorbt OT BbINeEaYHBaHHA 3epeH KBaplla C KPHCTaHKaMH rHOOcHTa 0 CTeHKaM. 
Benoe — KpuctasmukH rH66cuta. 90 X, HHKOH X 
Puce. 4. 3epna Kapila B WeHTpe OOOOBHHI, 3aMeeHHble NO KpasmM rHOOcuToM. Cuepa Oo6oBHHA 
BTOpOrO NOpsAAKa, Hapocwiaxt OKOJIO 3epHa KBapua. 150 X, HHKOIH _| 
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OOBHH YaCTO HaOsOfaloTcA MycTOTbI ¢ KOpoOUKOli KPHCTaJJIHKOB rHOOcuTa 

CTEHKAM, CBHJETCIbCTBYIONIMe O PaHHeM BbIHOCe KpeMHesema. 

Ilo muenuio A. JI. Apxanresnscxoro (1), dopmupopaHue 6060Bori CTPYKTYpbI 
KCHTa MpOHCXOAUT B Wy. BombuiHHCTBO reooroB, B OCOOeHHOCTH Mocwle pa- 
T H. M. Crpaxosa, cBasbipaet sToT mpomecc ¢ AHareHeTMUeCKHM H3MeHeHHeM 
aka. CieoBatesbHo, MOXKHO jYMaTb, 4TO 3aMellleHHe KBaplla 
O6cHTOM, KOTOpoe CONyTCTBOBaNO oOpa30BaHNiIo G6o6oBol cTpyKTypHl, 
DOHCXOAMIO TAK*Ke B [HareHe3e HW ABJIACTCA OHHM M3 TeX MpoueccoB,KOTOpbie 
QHBOAT B KOHCYHOM Cy¥eTe K OOpPasoBaHHIO OOKCHTa Kak MOposL. 
Tunotesa oOpa30BaHHuA OOKHCTOB HM OrHeyNOpHbIxX rAMH 3a CcueT BbIHOCA 
DeMHe3eMa B Npouecce AHarehe3a Oca{Ka Oblia BbICKa3aHa paHee B. B. Touya- 
DBbIM, MPHMeHHTebHO K THXBHHCKHM OOKCHTOBLIM MecTopoxKyeHuaAM (°). 
[loqrBep»xfaioulve STY THMOTesy CTPyKTYPHbie Npu3sHakH GOKCHTOB uM He 
aCCMaTPHBaJIHCb. 

CneqyeT OTMeTHTb, 4¥TO B OoKcuTax CeBepHoro Kas3axcraHa Ha6stojaerca 
Soulee NO3QHAA MO BPeMeHH PaCKPHCTaIMIM3alHnA H Nepepacupeyenenue ru66- 
ata. B 9TOM Culy¥ae PHOOCHT BHINOJIHAeCT TPellMHbI, CeKYLUHe H WeMeHT, H 6060- 
iHbI, H OOpas3yeT Ooulee KPYNHble KPHCTaJIbI — pa3smepom 0,1—0,2 mm. 


Ilocrynuao 
19 III 1956 
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0, Ne 3, 181 (1925). ® E. C. Y. Mohr, The soils of equatorial regions with special re- 
erence to the Netherlands East Indies, 1944. 
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Joxrnxagn Akagqemun nayxr CCCP 
1956. Tom 109, Ne 5 


ITAJEOHTOJOTHA 


* 


Ml. H. OPO®EEB 
O HAXOAKE TPETHUHOM &JIOPbI HA AJITAE 


(ITpedcmaeneno axademuxom B. H. Cykauceom 19 V 1956) 


OnvcbiBaeMble HHXKE OCTATKH pacTeHHH Obl MOyYeHb! 43 HeOOJIbUOrO 
Spasila Moposbl, jocraBseHHoro Aun OS6pa6otKku M. E. Anuxunolt. Io ee co- 
DHLCHHIO, STOT OOpasell Obl] B3AT M3 OOHAKeHHA BbICOTOH 30—35 Mm, pacno- 
DXXCHHOFO 3anayHee KoNxO3a Kprspii-Manbl B ycTbe p. Koi3biKbiHOp, JIeBoro 
puToKa p. Uarao-Y3yH, KOTOPbI B CBOIO OYepeb ABJACTCH JIEBbIM MPHTOKOM 

‘iyu. B 9TOM paspese TpeTHUHbIe OTJIOXKeHHA, UMeA MOLLHOCTb 25 M, 3auie- 

WOT Ha OTJIOMKCHUAX MaleO3O0HCKHX H CBepxy NepeKpbiBaloTca MopeHoH. O6pa- 
Hi QJIs| HCCIEAOBAHHA Obi B3AT Ha OTMeTKe 22M OT BepxXa TPeTHYHOH TOJIMM. 
CceNOBAHHaAA Topofa mpeyctaBaagta coOorw riuHy, rpyOyio, onecuaHeHHyw, 
{€Hb MVIOTHY10, CIAHIeBaTYIO, Cepo-KOpHyHneBoro LWBeTa. PacTuTesbHble OCTATKH 
‘He pacnosarasuCcb CJIOAMH MW OblWIH BHAHbI HEBOOPyKeHHbIM rvia30M. [locue 
TeuHaNbHOH OOpaOoTKH H3 MOpPOb! Ob BbIACJIeHbI OCTATKH CIE AYIOWIUX pac- 
sHui: Sequoia sp., Picea sp., Coniferae gen., Staphylea cf. rugosa Dorof., 
. minima Dorof., Actinidia sp., Aralia cf. cordata Thunb., Cornus Gorbuno- 
ii Dorof. . 
— Sequoia mpeycTaByieHa B KOJIJICKUMH OOJIOMAHHbIMH WHIIKAaMH, OTCJIbHbIMH 
ellyaMH HW CeMeHaMH. []Muiku 2HNCONabHbIC, CMIOCHYTbIC, Ha KOPOTKHX 
epelikaxX, C TOJICTbIMH BePeTCEHOBHAHbIMH OCHMH, Ha KOTOPbIX 10 CNHpaIM pac- 
OfarawTCA BeePpOBHAHO paCXOMAMWeCA YeLIYH, 3aKAHYHMBAIOWINeCA WATKAaMH. 
TMTKH JIMH3OBUHbIC, H30rHYTbIe, IWeJIbHOKpaHve, C POBHOH MOBePpXHOCTbIO, 
-cepequune C Hery6okoli 102%K6MHKOH, 6e3 wHna B WeHTpe. Ilo pacnonoxKeHHIo 
elllyH Ha OCH HCKOMAaeMbIe INMUIKH OYCHb CXOJHbI C COBPEMEHHbIMH. CeBepO-aMe- 
UKaHCKoro Bua Sequoia sempervirens Endl. Popmoro mwwHTKoB OHM Oolee Ha- 
OMHHaIoT Apyro pox, Metasequoia, HbIHe COXPaHUBIWHHCA TOMbKO B Kutae, 
OTA y noceqHeH yeluyH CYMPOTHBHbI HM pacnomaraoTrca B 4 MNPOMOJbHBIX 
sia. CIHpaJIbHbIM PacHOuO%KeHHeM YeIlyli Ha OCAX WIMIWeK HC KONaeMBIe CO- 
TBETCTBYIOT IIPH3HakaM pola Sequoia, OyAy4yH CXOJHbIMH C COBpeMeHHOK 
equoia sempervirens Endl. B To xe Bpemsl NO (opMe YJ JIMHeHHO-JIMH3OBHAMDIX, 
aKUX WMTKOB HCKOMAeMbIe WHLWKY Ooslee COOTBETCTBYIOT COBPCMCHHOMY BH] 
letasequoia glyptostroboides Hu et Cheng., a Takoke ee HCKOMaeMbIM aHasloram 
|. disticha (Heer) Miki u M. japonica Miki. 

O cucreMaTHueCKOM COOTHOLICHHH 3THX POAOB B MPOWWIOM CyAMTb NOKa elle 
DYHO, HO HE HCKJIIOUeHA BO3MOXKHOCTH, YTO NO KpalHeH Mepe HEKOTOPE|e HCKO- 
aeMbIe IJMUIKH CO WMTKaMH Tuna Metasequoia HM CO CIHpasIbHbIM PaCcoJOxKe- 
Hem uyelyli Tuna Sequoia MpHHayiexkaT KakOMy-TO OcoOoMy BHA Sequoia 
mu ckopee Metasequoia, COeqHHABIUEMY Ha3BaHHble MPH3HaKkH O6OHX PpOOB. 

Picea npeycrapsieHa B KOJIJI€KUMH OOJIOMKaMH YeLIyH, BETOUKAMM HM XBOAMH. 
eTOUKH pasHol BeMYHHbI, C XAPaKTePHbIMH H AOBOJIbHO BbICOKHMH NeHbKaMu 
HCTOBbIX PYyOUOB, 3aKaHUMBaIOULMMHCA NOJyuKaMi pomOoBnHol WJIM 3a- 
DYrIeHHO TpexyroubHOH (popMbl. XBOM MapaJJeJIbHO-KpaHHHe, CMJIOCHYTHIC, 
G 4eTbIPeXrpaHHble, K OCHOBAHHIO C/lerKa CYKEHHBIC, C JVIMHHbIMH, NOUTH LNKVIO- 
MIHbIMH OCTPHAMM Ha BepXyliKaX HM C YCTbHMaMH Ha BCeX YeTbIPex PpaHAx. 
? Bomee TOYHO He OMpeyeseHHble OCTaTKH KakHx-TO Coniferae NpeCTaBNeHbI 
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B KOJWI@KUHH OOJOMKaMH TOJICTOBaTbIX, HO IWIOCKHX XBOH, CYKCHHbIX B OCHOB 
HHH B YepelOK. XBOH MOSBOMAIOT peANONaraTb B ITOH (pope COBpeMeHHbIe pop 
Keteleeria, “Abies, Tsuga. | 
Staphylea of. rugosa Dorof. Cema 4,3 3,6 MM, KOCOAHMeBAAHOe, B OCHOB} 
HHH pa3yToe, C LIMPOKHM H KOCbIM PpyOUHKOM Ha BepXyllKe, C TOJICTOH KO*KYPO 
yepHol, OecTauel, B OCHOBHOM rsiakKOH, HO Ha CIMHKE MOPULMHHCTON MOBep. 
HOCTbIO. DroT BU YCTAHOBJIeEH H3 TpeTHYHbIX OTMO%RKeHHH SanaqHon CuOuf 
’ (nputomckan O6b, p. UW 
JibIM, p. Tbr). OnucpiBa 
Moe Ce€MA OTJMUAeTCH ¢ 
THNHYHOrO HeCKOJIbk 
MeHbIUeH BeJIMYHHOH. 
Staphylea minirr 
Dorof. Cema 2,5 *1,5 mn 
KOCOAMHUCBHAHOe, Takx 
B OCHOBaHHH pa3jlyToe, 
KOCbIM PYOUHKOM Ha Be} 
xyllkKe, C TOJICTOH KOK) 
pol, WepHOH, MeJIKOAUeH( 
TOH, HO rulaqKOH NMoBep? 
HOCTbIO. OOT BU Taky 
yCTaHOBJIeH H3 TPeTHUHb 
OTMOKeHHH SanayHou Ci 
Oupu (upHTomcKax O6 
p. Tp). Kak Tenepb yx 
BbIACHeHO, K 9TOMY 
BUY OTHOCATCH CeMeH 
ONMCaHHble H3 TPeTHUHb 
oTmoxKeHHH Ypana m1 
Ha3BaHHem —- Carpolith 
Sp. 2 (C1), Ta00- 32 5edae 
22—23) MM u3 TWHOUer 
KapnaT Toyl Ha3BaHHe 
Aquilegia vulgaris L.(( 
Ta61.7, dur. I—8). 
Cornus Gorbunoy 
Dorcf. npeycraBieH KO 
TouKaMH 2,22,1; 1,9 


Puc. 1. 1, 2 —Sequoia sp., mwumKu, X 2,5; 3—6 — Picea sp. x2) ell i ae 
= BeTouka, x16, 4—6 ~xBon, x9: 7 — Aralia cf, cor ahh) aOR IME Oe 
data Thunb., sazoxapnut, X9; 8—JO — Cornus Gorbuno- UEBHAHbIMH, CIVJNOCHYT) 
vii Dorof., kocrouxu, X 9; // —Staphylea cf. rugosa Dorof., MU, C COCYJMCTbIMH Ty 
cema, X 9; 12 — Staphylea minima Dorof., cema, X 9 KaMH, TPOXOJAWMMH J 

TOBHAHO 10 60KaM OT O 
HOBaHHA K BepXylike. OTror MCKONAeMbIM BUA ONH30K K COBPCMeHHbIM 
alba L. u C. stolonifera Mixch. 

Aralia cf. cordata Thunb. mpeycrapnena sHqoKapnuamu 1,7 x 1,0 Mo 
C NOJYKPYyrJIOH CIMHKOHU, MOUTH TPpAMbIM OPIOWIKOM, CO C1a6O 3AMeTHbIMH KC 
ILCHTPHYeCCKHMHM BaJIMKaMH 110 Kpalo OOKOB HM C XapaKTepHbIMH TonepeyHbll 
IUTpHXaMH Ha MOBepXHOCTH. 

Actinidia sp. npegcrapmeHa OOOMKaMH CKOPJIYNOBHAHBIX CeEMAH C XapakTe 
HOH JIA 39TOFO pOa AYeHCTOCTHIO. 

@yopa BbIABMeHAa ele OYeHb C1aO0, OMHAKO MMeIOMMecH JaHHbIe BOCTIPO! 
BOAAT JIECHYIO PAaCTHTEJIbHOCTb, MPeACTABJIEHHYIO APeBCCHbIMA NOposamH, Ky 
TapHHKaMH HM JIMaHaMU, THNMYHbIMA KOMIOHEHTAMH XBOHHO-LWIMPOKOJIHCTBeHHC 
Jleca apKTOTpeTHYHO"O THA. B OTMMYHE OT OOBIMHbIX OJIHTOMeHOBbIX (BO3MOXI 
M PaHHeMHOUeCHOBbIX) (Op HH3HH, HaNpHMep OT 3allaqHo-cuOupcKux (8,5 
WIM OT 3alafHO-Ka3axcTaHCcKHXx (°), B KOTOPbIX FOCMOACTBOBaIH TAaKCOJMEB 
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SObUIHM KOJIMYCCTBOM JIMCTOMAHEIX, [aBHbIM 0Opa3oM LIMPOKOWIMCTBeH- 
‘X HOPOA HW MOUTH NOJHOCTHIO OTCYTCTBOBAJIM TEMHOXBOHHBbIe, pacCCMaTpuBaemaw 
Opa COJ€p2KHT B CBOEM COCTABe CJIb H APyrve XBOHHbIe STOH Xe FpynMbl, OcTaB- 
jeCA B Halle KOJWICKIMM He ONpeeICHHbIMH H3-3a (PparMeHTapHOCTH HX ocTaT- 
B. B 9ToH cope TemHOXBolinble Mo Kpaiinef Mepe paBHompaBHbI Cc TaKcojue- 
(MM, CCJIH He NpeoOmaqator Hay HAMM, UTO ABAACTCA XAPAKTEPHOMi YepToti apKTO- 
STHUHBIX (PJIOP TOPHbIX CTpaH HM He CBHJeTebCTBYeT O HX MOMOMOCTU, XOTA 
“€HHO Oowlee MOJIOOH BO3pacT HCKOMAeMbIX (OP PaBHHH JOKa3sbIBaloT Haxo- 
UtHeCH B COCTaBe PaBHHHHbIxX (bop TeEMHOXBOHMHbIe. 

@®uopucts, Hanpumep A. V1. Tosmayes (*), copepuieHHo mpaBHsIbHO CUNTAaIOT, 
O TEMHOXBOMHaA Talira (KaK H OCHOBHOM COCTaB COBPeMeCHHbIX yMeCPeHHbIX JIe- 
B) MePpBOHAaYabHO COpMupoBasacb B TOPHbIX CTpaHax yMepeHHoro Mosca 
BepHOro NOMYWIapuA WU TObKO NO3AHee CTaJla FOCMOACTBYIONIUM THMOM pacrTH- 
JIbHOCTH Ha paBHHHax. 

TlaneoOoTannueckHe HaOMOCHHA NWOKa3bIBalOT, YTO, NOBAAUMOMY, B CBA3H 
OOULMM NlOXOJIOAaHHeM, OTMe¥aeMbIM B CeBEPHOM MOsyWIApHH C KOHIa 90LeHa, 
Q4¥aJlOCb 34Me€THOe YCHJIEHHe TEMHOXBOHHbIX, KOTOPbl€ 3aHHMaJIM MecTa mocTe- 
PHHO BbIMHpaBIIMX 9AMPHKATOPOB aPKTOTPCTHYHIX JIECOB UH B TepBy!o Oyepesb 
ecTa TakcoueBbix. Takad NepecTpolika apKTOTpeTHYHbIX (Op MpOHusoula CHa- 
ala B TOPHbIX CTpaHax, HO Take MH Ha PaBHHHax Oowee CeBepHbIX PalOHOB 
@cHOH 3OHbI Toro BpeMeHH. K MMOueHy Ha paBHHHax MpHvOM3HTebHO BCelt 
EBePHOH MOJIOBHHbI COBPeMeHHOHM JIECHOH 30HbI TEMHOXBOMHbIe MPHHUMaJIM y2Ke 
HauHTeJIbHOe yuaCTHe B PaCTHTeJIbHOM HOKPOBe, HapsAyy C TaKCOMeBbIMH, 
ak Kak B IJIHOWeHe POPMHpoOBaHke Tar 3aKOHYHVJIOCb H B IOXKHOH NOJIOBHHE 
ECHO 3OHbI, O YEM CBHACTEJbCTBYIOT NOAKYArblIbCKHe HCKOMAeMbIe (JIOPbI U3 
rloxKeHHH Kampr 4 Camapckol Jlyku, KOTOpble BOCMPOH3BOAAT Taliry CHTXHH- 
(kOrO WIM HH*KHeaMypckoro Tuna. K nmelcroueHy eBpocvOupcKan Talira pH- 
avila yKe IIOUTH COBC€EM COBPeMeHHbIN OOJIMK. 

BospacT paccMaTpHBaemoli (blopbi elle He ompeyeen, xoTa M. E., Anukuna 
\THOCHT H3y4aeMylo TpeTHUHYIO TOL K NIHOWeHy. HecomuenHo, To 3Ta cbopa 
W€Hb CXOJHa 110 OOLIEMy XapakTepy c tlopamu mpuTomMcKol O6u (BopoHoBa 
i Jake c. Kupeescxoro (°)),KoTOpbie, KaK Tenepb y2xKe YCTAHOBJeHO, CTapwe MIHO- 
{eHa ‘H BO3MOKHO, JlaxKe OTHOCATCH K OMroueHy. YUHTbIBAaA BCe CKa3aHHoe, 
JACCMATPHBaeMad (blopa TakKe cTapwie MHoueHa. JaKe HCXOAA U3 MpouHO 
/CTAHOBUBIUMXCAH B MaseoOoTaHHke TpajlMuul, sTa dbuiopa XapaKkTepH3yeTcA 
‘aK HA3bIBACMbIM «MHOLCHOBbIM» KOMIMJICKCOM, a NOCeAHHH, KaK MOKa3bIBaeT 
{3yyeHHe MCKoNaeMbIxX (bop CuOupH u Kasaxctana, CJIO%*KHJICA elle B OJIKTO- 
{@He H TOJIbKO B KaKHX-TO yOeKHUaX, IPHYeM yxKe B 3HAYHTeJbHO OO€AHEHHOM 
1 OOHOBJICHHOM Bue, COxpaHHicH JO cpeyHero*BepxHero MuHoueHa. Iloqo6HO 
3 TIPOWIIOM TakxKe e€AHHbIM «aKBHTAHCKHM» (plopaM, KOTOpble TeMepb ye Oec- 
‘MOPHO OTHOCATCA K OJIHTOWeHY, a HEKOTOpPbIe Jake K ZOUeHY, MHOPHe @sOpbl 
> TaK Ha3bIBaeMbIM KMHOLLEHOBbIM» KOMIIJIEKCOM HECOMHeEHHO OyAyT llepemeleHbI 
8 omMroueH. HuwxkHaa »%*e TpaHuwa HCKOMaeMbIX (lop C TaK Ha3bIBaeMbIM 
“IJIMOUCHOBbIM» KOMIJICKCOM, KaK MOKa3aJIH UCCeqOBaHHA MOCJe_HHX JeT 
(4), MpOXoAUNT MO] MeOTHYeCKHM APycom. 

Tperuunpie daopbl Auitan OOenLaloT OOSACHMTb MHOrHe ellie HEACHBIC BOMPOCbl 
MPpOHCXO*KJCHHA H PasBHTHA COBPeMeHHOH QJIOPbl HW 3aCJYKUBAIOT MeTA/bHbIX 
ucceqoBaHult. [lameoOoTaHHyecKkHe JaHHble, B CBOIO O4epeb, MOCMyxXAaT Ha- 
J@KHbIM OOOCHOBaHHeM CTpaTHFpaduu TPeTHYHbIX OTOXKeHHH STOO Kpas. 


Boranuyeckni uuctutyt uM. B. JI. Komapoga Iloctynusio 
Akajlemuu Hayk CCCP 19 V 1956 


IMTUPOBAHHAA JIHTEPATYPA 

17]. WU. Lopodees, Bor. xypu., 37, No 6 (1952). 2711. HW. Topodees, JAH, 
101, No 5 (1955). 211. WH. Dopogees, JAH, 102, No 6 (1955). 411. H. Hopo- 
@ees, Tp. BMH AH CCCP, cep. 1, B. 11 (1955). °A.H. Kpumr opoBuy HOp., 
Pp. BUH AH CCCP, cep. Ianeo6orannxa, B. 1 (1956). ST. A. Hukurnuu, TAH, 61, 
Ne 6 (1948). 7A. WH. Toamaues, K HcTOpHH BOSHHKHOBeHMA HM PpasBHTHA TEMHOXBOH- 
oli taliru, Waa. AH CCCP, M.— JI., 1954. ® W. Szafer, Pliocerska flora okolic Czors- 
wynas i jej stosunek do plejstocenu, Warszawa, 9, 1954. 
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MAJIEOHTO/JIO“H 


H. H. KPAMAPEHKO 


HOBbIH PO TPHJIOBHTOB MOHOPAKEHA H3 OPAOBUKCKHX 
OTJIOKEHHM CHBUPCKOM TJIAT®OPMbI 


(ITpedcmaeaeno axademuxom C. H. Mupoxosm 18 II 1956) 


IIpu usyyenuu pasHooOpasHol OpqOBUKCKON cpayHbr CuOupcKol TwaTdopm 
UCCMIENOBATeAMH pa3JIMUHbIX ee rpynm (Opaxvonogx, OcTpakof, KoOpaJo’ 
oTMeyaeTca OOIbIOe KOJIMYECTBO, a B pAe culyyaeB NpeoOawaHHe MeCTHb 
tbopm (?). To »ke MOXKHO yKa3aTb UM B OTHOWECHHH TPHOOHTOB (1,”). | 

Ucropua passutTun TpusoOuTos Haycem. Phacopidocea Ha TeppuTopuu CxOn] 
CKOH TvaTpoOpMbl B OPAOBHKCKOM NepHoe 3HaMeHaTeJIbHa MOABJIEHHEM Ce? 
Monorakeidae, xapakTepH3ytolleroca OCOObIMH YepTaMH CTPOeHHA YOJIOBHO) 
OTyela, B YACTHOCTH CTpOeHHem rvlaOeH, POPMOH HM pacMo/o*KeHHeM ee sonal 
TeH H Ooposy. ; 

TIpogqomxKaromeecd H3y4yeHHe CHOHPCKHX MaTepHaJIOB MO3BOJIMIO youn 
‘BHTb HaWuHe oOcoObix (bopM s3Toro CeMelCTBa: pOOBadt UX TpuHaywen 
HOCTb OKa3aslacb HescHOH. J,aibHeHuuee paCCMOTpeHHe YyCTaHOBHJIO pox 
Boe CBOEOOpasHe STHX TPHJOOUTOB, NpHHayexallux K HOBOMy pogy Elasma 
pis gen. nov. 


Cem. MONORAKEIDAE KRUMARENKO, 1952 
Iloncem. Monorakeinae 
Poy Elasmeas pis- geienove 


Tun pojga. Elasmaspis speciosa gen. et sp. nov., 6accelin p. Ioyx: 
MeHHOH TYyHrycKH, BepXHHH OpfoBHk. 

Auaruos. Monorakeinae c wupokol u KopoTKoh roloBol, wMeromleE 
NpHOCTpeHHbI4 NepequHH kKpal. Uleunpie yrvibl WaBHO OKPyrseHbl, 6e3 wun! 
[1a6eu1b LWMpOKasd HW KOPOTKaA, YMepeHHO pacluMpsAIOWaHca K NepeHemMy Kpak 
[IcepqoqopsaubHbie Oopo3fbl OU€Hb Y3KHe, HO PIyOOKHe, COeEHHEHbI Me*K]Ly Ci 
Soli NonepeyHor Gopo3soli B MecTe UX HaHGosee OIH3KOFO CXOXKEHHA, Pe OF 
oOpasytoT HekoTopbilt yron. TIcepqogop3abubie Sopo3ibl H COeAMHAIOMIAA 
nonepeyHax Ooposya Jest ria6esb Ha yeTHIPe YaCcTH: (PpOHTaJbHYy10, [Be 60K 
BbI€ H 3aHIOlIO YaCTb CePeHHbI PaOe/IH, HMEIOULy!O TpanlelOovasIbHble O4e| 
TaHHA. TyJoBuule W MMrvquit Heu3BecrHbr. 

Cp aBHeHHe. OriM4yHA ONCHIBaeMorO Poa OT OCTA/IbHBIX MpeAcTaBl 
TesleH NOACeEMeHCTBa BeJIMKH WM pasHooOpasHbl; MOSTOMY, IPH HasIMYHU OTHOC! 
TeJIbHO HeOOMbUIOrO MaTepHasla M OTCYTCTBHM JIAHHbIX MO OHTOreHeTHYeCKON 
PaSBHTHIO, MPeACTABAAeCTCA 3ATPYAHMTeMbHbIM YCTAHOBHTb, KAKO H3 U3BeCTHb 
POOB NOACeMeHCTBa K HeMy HahOosee O1H30K. OT Bcex MOHOpakeHH po Ela 
MaspIS Pe3KO OTMHYAeTCA NonepeyHou Oopo3sqol HU XapakTepoM NceBsOOp3as 
HbIX Oopo3y. 

Teonmoruueckuh Bospacrt. Bepxunii opfoBuk. . 

Teorpawuyeckoe pacnpocTtpauneuAe. Baccenn p. Ilo, 
KaMeHHOH TyurycKku. 
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Ne 589/1263; X 2; /] — kpaHngnn, 
He€HHe radeJIH;, 


JAH, r. 109, Ne 5, KpamapeuKo 


10; /V — kpanuann, 


V 


Puc. 1. Elasmaspis speciosa gen. et sp. ai0v. / — ro-loBHOH wT, rosotTun, Ko. HH 
MMH No 589/1264; x 2; JJ] — on xe, pacwie- 


KOJI. 
Koa. TIMH Ne 589/1265; < 2; V — pekoncTpy KuHa 


POJIOBHOrO ULHTa ; ; : 


Elasmaspis speciosa sp. nov. 


Poaotun. Koa. TMH Ne 589/1263, p. Mogqxamennas TyHrycka, Bepx- 
HM OPJOBHK, cTOO0BanA CBHTA. 

Onucaunue. Ponopuoh war cna6o BpmnyKabili, KopoHoobpasHoli (popMbI 
0 c1a00 MpvoctpeHHbiM nepexHum xKpaem. Illexu cusbHO ONyUeHBI KHH3y, 6e3 
unnoB. Sayuuli KpaH mourn mpsmol. BoicrynaroujumM vasa ABsseTCA JIMUIb 
UHPOKOe SaTbIIOUHOe KObUO. Bowbutyio yacTb rowOBHOrTO WUTa 3aHuMaeT 
UMPOKaA, MATHYPO/bH‘IX OYE€PTAHHH yYMepeHHO pacwivpsAIOWlasca K MepeqHemy 
pato ruia6emb. Yrom pacxoxkeHuA Op3aibHbIx Goposy 36—40°. Yaxue u ray- 
OKHEe C TPeMA NapaMH MWIOXO Pa3JIMYMMbIX AMOK NCeBJOMOP3asbHbIe SOopo3 spl 
avOoulee OM3KO OTCTOAT pyr OT Apyra npwMepHo Ha cepequne cBoeli WIHT, 
TKYa OHH pacxo_ATcA, OOpasyxA TyMpble yrvibl. OHH OTAEMAIOT CyOTpeyroJIbHble, 
PTHOCHTEJIBHO KOPOTKHe OoKOBbIe NONacTH ruaGenu. B mecte HanOosee 61H3- 
2OPO CXOKJCHHA NCeBAOMOP3ZabHble Oopo3yAbl COeAMHEHbI MonepeywHok Gopos- 
.OM, HECKOIbKO pacuiMpsioulelica nocpeguue. Ilocnequan orgesser OT WHpOKOli 
/yOpomOnueckol (pOHTaNbHOM JONACTH 3afHIOHO YaCTb CpeAMHb! ruia6eH, HMerO- 
wyio TpanewovAasbuble OYepTAaHHA Cc Ooslee WIHPOKHM HW>KHHM OCHOBaHHeM. 
) 1yOoKav HW y3kan 3aTbIIOUHad Oopo3sya OTAeAeT OT rmaGeNH WHpPOKOe BbICOKO 
PHNOAHATOE 3aTbIIOUHOe KOJIbILO, CYyXKarOuleecd B OOKOBbIX KOHUAX, 3a C4ET 
*KOWUCHHOrO Tlepefuero Kpad. HenoAByrKHble WIEKH HeOO/IbIUHe, YMepeHHO OTly- 
MeHbl KHM3y. ByOUb JIMHH JIMUWeBOrO IUBa Ha HUX HMeeTCH HEBbICOKHA JJIHHHbIL 
saIUK. TiasHbie sonacTH BbICOKO MpHno_HATHI. Ilepequel yuacTbio OHH TeCHO 
fiPHMbIKaloT K OOKOBbIM JIOMAacTaM ruiaOemH. SaqHHe Goposzbl OepyT Hayao OT 
(OP3aJIbHbIX OOPpO3A Y MeCTa CIHAHHA MOCJIEAHHX C 3aTbWIOUHOH 6opos3yoH. 
3Hayane y3kHe H riyOokHe, OHM 3aTeM ObICTPO PaCIMpAWTCH HM UCUesaIOT, He 
(OCTHTHYB Kpaa TOJIOBHOrO WHTa. SaqHu BasIMK HAYHHACTCA MPOTHB 3aTbIJIOY- 
HOH Oopo3yAbI B Bue y3koro Hu BbICOoKoro rpeOHsA. JJanee OH ObicTpo pacwiupset- 
cH HW ucuesaeT. CBoOoqHble WieKH 6e3 IWHMOB, OosbuUIMe, KPyTO ONYUIeHbI KHH3y 
> HeOO/bIUIOH, Y3KOH, H30rHyTOH HM KPpyTO MOCTAaBJIeEHHOH 3PpHTesbHOH MOBepx- 
HocTbio ruia3sa. IlocmeqHAA COCTOHT H3 KPYMHbIX (aceTOK, PpaCMOJIOXKeHHbIX 
WaXMaTHbIM NOpAAKOM B 10—12 BepTukKaJIbHbIX pAAOB C 6O—7 chaceTKaMH B KaxK- 
jom. CkyJibltypa: roviOBHOH WMT rmaqkuli uu Cierka OyropyaTHIH. Pasmeppi 
‘8 MM): JWIHHa romoBHoro wHuTa — 7,0—9,2; mupuHa — 14,9—16,0; annna 
~na6enu — 7,0—8,0; wupuHa dpouTasbHOH sonactH — 6,6—8,4; wupHHa 
3ATbIVIOUHOTO Kouba — 3,8—4,8; quMHa OokoBblx sonactel 3,2—4,0. OrHoume- 
que JWIMHbI ruiaOeiM K HaMOoubuleH wWHpHHe — 1:1, HaMOombWeH WHPHHbI K 
HauMeuHbluei|— 1,7 : 1. MaqupuyyanbHad H3MeCHUHMBOCTb B OOJIbIUeH HJIH MeHb- 
nei riyOuHe monepeyHol Gopo3ybl, OTHOWEHHM JWIMHbI K WHpHHe (PpOHuTaJbHOk 
1omacTH, CKYJIblType. 

Marepuan: ofuH nomHpilit rowoBHOl wuT (rojoTHn), WBa KPpaHHAuA U OHA 
rma6eib. Kona. TIMH Ne 589/1263, 1264, 1265, 1266. 


IlameouToOsorH4yecKHH WHCTHTYT A Tlocrynuso 
Akanemuu Hayk CCCP ; 18 Il 1956 


LMTHPOBAHHAA JIMTEPATYPA 


1 ©. B. [mu grt, O6s0p okamenesocteli, HaiimeHHbix B Busolickom Kpae (B KH. P. Maak, 
Bumolickuii okpyr SkyTcKoro o6acTu. 4. 2, 1886). *H. H, Kpamapenko, JIAH, 
86, Ne 2 (1952). *E. A. Usanosa, E. fl. Comkuna, Rot ACRE OBA 
B. A. ABaunosa, Tp. TMH AH CCCP, 56 (1955). 


§ 
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Jloknago Akagqemuu HaykK GEGP 
1956. Tom 109, Ne 5 


HAJIEOHTOJIOL Hjy 


B. K. TETEPIOK 


NOKPbITOCEMEHHbIE B HM)KHEKAPBOHOBbIX OTJIO)KEHUAX 
3ANAMHOFO MPOAOJDKEHHSA JIOHBACCA 


(ITpedcmaeneno axademuxom B. H. Cykaueeoim 19 V 1956) 


e 


IlokppirocemeHHble HauHHaa CO CpeqHero MeJIa CTAHOBATCA rOCMOACTBYyIOMle} 
rpyNMoH HaseMHbIX PpacTeHH, MpeCTABHTeH KOTOPOM BCTpeyaroTCcA B CaMbIy 
pa3sHooOpasHbIxX YCIOBHAX CyllecTBOBAaHHA. OGJIOMKH ApeBecHubl (°), CQMHHCE 
HbIe 9K3CMIIAPbI MbIVIbICBbIX 3epeH (*,*) ObIIH H3BECTHbI U3 IOPCKUX OTOKEHHE) 
OHaKO JIOCTOBepHOCTS HX MpHHaWIeKHOCTH K MNOCeqHHM yacTO Opamac) 
Oj, COMHeHHe WH BOMpOc O BPeMeHH MOABJICHHA JaHHoro THMa PaCTHTeJIbHOCT} 
ONTO OCTaBaJICA He BbIACHCHHDbIM. 

B mpoxykKTuBHolt Tome HHKHeKapOOHOBbIX OTJO%KeHHH TloqMocKOBHor) 
6accefina C. H. Haymosoii (?) Opima oOHapy2xxeHa MblIbila (OM3KaA 0 CBOH 
MOpOJIOrHueCKHM IIPH3HaKaM K TIbWIbIe MOKPbITOCeMeHHbIX pacTeHHH THM 
Myriophyllum, Alnus nau Betula), koropaad npeycTaBseHa 3Ha4HTeJIbHbIM paé 
HooOpasvem BHOB (Goulee 20 ) M CpaBHUTe/IbHO OO/IbIIMM KOuIH4eCTBOM (Jo 10%) 
JjanHad Mblbila BCTpeyaeTCA B CHHHUYHDIX SK3CMIVIApaxX BO BCeX CTpaTHrpa 
(pHueCKHX TOPH30HTAX HMKHerO KapOoHa, HaYHHaA C HH30B BH3eHCKOTO APycé 
B TI€PpMH, Ope HW MeJIOBbIX OTJIOXKeHHAX. 

IIpu ucceqoBaHHu CMOPOBO-MbIIbILeBOrO COCTABa KAMCHHOYFOJIbHBIX OTJIOMKE 
HMM Sanaquoro Jlon6acca B HayuHo-ucceqoBaTesIbCKOM MHCTHTYTe reoJOrM 
J\Hemponetposckoro rocyyapcTBeHHoro YHMBepcvTeTa HaMH HeOAHOKpaTH 
HaOsuOMaJIHCb CMHHUHbIC 3€PpHa TbIWIbILbI MOKPbITOCeMeHHbIX PaCTeHHH B YTJA. 
WM MOMCTHaOUluX yr Noposax caput C?, Cj, C? umxHero KapOoHa HM CBM 

>, Cs, C3 cpequero xkap6ouna. 

AnHaJIOrudHO HMKHeKapOOHOBON MblIbue TlogmocKosuoro Gaccefina MbIVIbIh 
KAMCHHOYTOJIbHBIX OTMOKeEHHH Sanaquoro JlonOacca upescTaBeHa B OCHOBHO! 
YeTbIPeXMOpOBbIMH cbopMamu. V3 Tpexnoposbix Oblla BCTpeyeHa TOMbKO OH 
pasHoBHAHocTb. JlaHHad MbiWIblla OTIMYACTCA OT MbWIbUbI, omMCaHHOH C. H. He 
YMOBOH, Oolee KPYNHbIMH pa3sMepamu (oT 0,066 yo 0,099 mm), uBeToM (6omE 
We YaCTbIO TEMHOXKEJITHIM, U38peAKa KOPHUHEBHIII), XaPaKTePOM YTOJIMLeHH 
9K34HbI (63 pe3sKHX NepeXoJOB NOCTeMeHHO HapactaeT OT CpeAMHbI Tea MbwWIbI) 
K €€ KOHTYpaM), MCHbIUHM pa3HooOpa3nem BuoB (fo 10). 

42Ke IIPHBOJUTCA OMMCaHHe IblJIbIbI NOKPbITOCEMeCHHbIX PaCTeHHH, BbIeet 


HOH HaMM H3 yrvieli mmacta c, cBuTbI Ci, rye ee KomMuecTBO JocTHraer 2% 


MOP®OJIOPTMYECKOE OMMCAHUE TIbIJIbILbI 
Tetraporina definitus ‘sp: nov. (puc.1, 7) 


MecronaxoxeHne — 3anaqHoe mposouKenve JonOacca, [lerponapsopk 
3 e 
cBuTa C;, yrouIbHbI ntact c, Pasmeppi: 0,078—0,085 mm. LIper tTemHoxKeJITEH 


Ilo oveptaHuio Mbiibila YeTHIPeXyTOJbHad. OK3MHA TOMCTAaM, MIOTHAA MOBep: 
HOCTb WarpeHeBad. YTOJMEHHe SK3SHHbI 3aMeTHO yBeJIMUMBaeTCA OT CpeqUH 
Teja TbIIbUbI K MepHdepuu HW OCOOeHHO TO yraam. Tlopbl OTKpbITHIe, OBAJIbHbI 
pacnoslox*KeHbl M0 yriamM. Kpast nop 3aMeTHo BBICTYMaloT M0 KOHTYpy Tesla MBI 
bl. OTBePCTHA MOp 3aTAHYTbI TOHKOM MeMOpaHO KOpHyHeBOrO BETA. 
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Jlannas cbopma Ou3Kka K Tetraporina antiqua Naum., Ho ormHuyaetca oT 
caeqHel Gonee m0THOL SK3HHOH, XapaKTepOM ee CKYyJIbIITYpbI, pa3mMepaMH. 


_Pacnipoctpavenne — sanaquoe mpogomKenne JlonGacca, cputa C%, yromp- 
WH mlacT Cy. } 


fee Ot iia “COms trict us sp. nov. (puc. 1, 2) 


MectonaxoxjeHHe—rTam xe. Pasmeppi: 0 ,066—0,069 mm. [per TemHoxKenTIit. 
bWIbila YETHIPEXYPOMbHOrO OUepTaHHA. OK3HHA TOHKAaH, MOBepXHOCTb warpe- 
eBad. YTOJMEHHe SK3HHbI HapacTaeT OT CpeMHbI Tea MbIIbILbI K nepudepun. 
IbIIbIEBOe 3EPHO YeTHIPeXMOPoBoe, HO, 
’ HAX TOJIbKO JBe NOPbI OTKDPBHITHIe. 
Jlaunaa dopma 61u3Kka kK Tetrapori- 
a definitus Tet., or Koropofi otau- 
4eTCA MCHbIIHMH pa3MepaMH HW HawH- 
4@M TOJIbKO JIBYX OTKPbITbIX Op. 
PacnpoctpaHeHue — Tam xe. 


meraporina densus pp. 
nov. -(puc. 1, 8)” 


MecroHaxoxKyeHve—tTam xe. Pa3me- 
ot: O,082—0,099 mm. L]Bper TemHoxKes- 
al. [[biibija HMeeT u“eTHIPeXyrouIbHoe 
iepTaHve. OK3HHA TOJICTaH, MIOTHAA. 
(OBEP XHOCTb 9K3HHbI ruiayKas. Ilo Kparo 
10 TIblIbUbI YTOMeEHO. Ha cMe>KHbIXx 
3yX yrvlaX HMeIOTCH TObKO JIBe OT- 
DbITbIe TIOPbI. 

JjaHHaa copma cxogua c Tetrapo- 
na prima Naum., Ho oTmHuyaeTcaA 
WIbIIMMH pa3sMepaMH HW OTCYTCTBHeM 
aeMYaTOrO YTOJMMEHHA MO rpaHaAM. 

PacnpocrpaHeHve — TaM xe. 


etraporina Belhardi sp. Puc. 1. / — Tetraporina definitus Tet. sp. 
nov. (puc. 1, 4) nov.; 2—T. constrictus Tet. sp. nov.; 
3 —T. densus Tet. sp. nov.; #4—T. Bel- 
MecronaxoxkjeHHe— Tam xe. Pasme- _ hardi pet Ae ba cea secede 
4 0,066—0,085 mm. User TemHoxen- 7 it exeoaitatus Tet Sp. iy ees 7. 
IM. IIbwiba B OYePTAHHH YETbIPEX- — extensus Tet. sp. nov.; 9.— Triporina amp- 
rouibHan. JTJopepxHocTb 9K3HHbI Wa- lus Tet. sp. nov. 
NeHeBAH. OK3MHA ToOJICTaM, MJIOTHAA. 
TOJIMCHHe YK3HHbI MOCTeMeHHO HapacTaeT OT CpeQHHbl Tela TIbIWIbUbI K ee 
epudepuu. OTKpbiTble NOPbl HMeIOTCA TOJIbKO Ha JBYX CM€KHBIX Yyriax. 
Jlaunaa cdbopma cxogua c Tetraporina confusa Naum., HO oTMYaeTCA OT Mo- 
IQHeH CKYJIbITYPOH 9K3HHbI WH pa3smMepamMy. 
PacmpoctpaHeHHe — TaM xe. 


Tetraporina adductus sp. nov. (puc. I, 5) 


MectronaxomyeHne — Tam 2Ke.Pa3meppi: 0,082—0,086 mm. LlpeT cBeTsIOKO- 
Hepbiit. [lopa umMeeT yeTbIpexyroumbHoe ouepTaHHe. Ipanu Tesla BOrHYTHIe. 
‘3HHa TosICTad, MuoTHad. [lopepxHocTb 9K3HHbI WarpeHeBpas. YTOMMeHHe 
BUHbI HapacTaeT OT CpeJHHbI Tela MblWIbUbI K TepHpepHn. CMe@XKHBIe€ YIJIbl 
PaMM BBICTYMaIOT B JBe MPOTHBOMOMORKHbIE CTOPOHBI. Tlopbi OTKpbITple, 
cnolox*KeHbl 10 yriiaM. Kanasibl MOp XOpOuio 3aMeTHBI. 


“JIAH, 7. 109, Nod 41033 


JjanHaa topMa HMeeT CXOJCTBO C Tetraporina crassa Naum., HO oT/IH4ael)y 
CA OT Hee CKYJIbITYpOH IK3SHHbI H pa3sMepaMH. 
PacnpocTtpaHeHve — TaM Xe. 


Tetraporina deformis sp. nov. (puc. 1, 6) 


MecronaxoxyeHve — Tam xe. Pasmeppi: 0,072—0,099 Mm. [per cBersojy 
KOpHUHeBbI. B ouepTaHHH MbIIbIeBOe 3€PHO YETbIPEXYTOJbHOE, C ABYMA Pesk 5 
BbICTYNalOUIMMH CM@XKHBIMM. yrviaMH. OK3HHAa TOJICTAaA, NJIOTHAA. Tlopepxuoct |) 
3K3HHbI MeiKOOyropyatad. Ha ofHOM H3 BbICTYMaIOuliX YIVIOB HMeeTCA TOJIBK' Mi 
OfHa OTKPbITaA Topa. i 

PacnpoctpaHeHHe — TaM xe. 


Tetraporinavse xc oe it atu ssp. Nov. 0c 


MecronaxomyeHHe — Tam xe. Pasmeppi: 0,078—0,082 mm. L]ser cBeTs0y 
KopuuHeBbiii. B ovepraHHH MblIbua weTbIpexyroubHad. [Be MpOTHBOMOOK } 
Hble TpaHH CHJIbHO BOrHYTHIe, Be pyre — ClerKa BbINYKJbIe. OK3MHA TOJIC 
tana, moTHad. TlopepxXHocTb 9K3HHbI riaqKad. Uerbipe nopbl pacnovloxKeHbe 
no yruiaM Tela MbIIbubl. Kanastbl Nop Xopowio pasMuMMbl. Kpas MbWIbif{bile 
rilaqKue. | 4 

Jlanuaa cbopma 61u3ka k Tetraporina adductus Tet., Ho oTmMyaeTCH OT Heel 
CKYJIbITYPpOH 9K3HHbI WH pa3sMepaMH. ; it 

PacnpoctpaHeHwe — TaM Ke. 


Tetraporina“ex't enks us .sp. nove -(pHcwd jaa) 


MecroHaxoxwxyeHve — Tam xe. Pa3meppi: 0,066—0,082 mm. [Bet cBetuio-( 
KopHuHeBbIH. I]biibia YeTbIPeXyrOJIbHOrO OYepTAaHHA. OK3HHAa TOJICTAaA, IIIOT-) 
Had, MO yriaM 3amMeTHO yToumeHa. IlopepxXHocTb 3K3HHbI WarpeHeBad. [lopst, 
BCJIECTBHe YTOJMCHHA IKTO-9K3HHbI, eBa MpocBeyuBaroT. Ha BorHyToH Mapef 


3a jipyra. 

JlauHaa dopma cxogua c Tetraporina excogitatus Tet., Ho oTmHuaeTca om) 
MOCeAHEH CKYJIbMTYPOH SK3HHbI, HaJIMYHeM 3YOUeBHAHbIX BbIPe3OB Ha JBYX) 
MPOTHBOMOJIOXKHHIX (BOrHYTbIX) rpaHAX HM pasMepaMH. f 


PacnpoctpaHeHHe — TaM xe. 


Triporina amplus sp. nov. (pue. 1, 9) 


MecronaxoxkeHHe — Tam xe. Pasmeppi: 0,081—0,092 mm. Llper kopuuHeBpiit.| 
IIbiibua UMeeT TpeyroubHoe OvepTaHHe. Ok3uHa ToucTas, muiorHaa. Tlopepx-t 
HOCTb 9K3HHbI rlaqkan. YTouuMenve HaOwofaeTcA MO Kpato MW yrsaM Tela MbWIb« 
ILbI. Toppi NPOCTbI€, OTKPbITbIe, PacMO/IOx*KeHbI M0 yriamM. Kanasbl Nop 3aTAHYTBI 
TOHKOH KOPHUHEBOH TVJIeHKOH. 

Pacnipocrpanenne — 3anaquoe mpofomKenve JfonOacca, yrau, yraucrel 
CJaHUbI OTMO*KeHHH cBuT C?, Gh C3 HM2KHero KapOoua H cBuT C!, (ee G cpejHerc 
kapOona. 

OnucaHHble IIbIIbIeBbIe 3ePpHa 10 MOPPOMOrMYeCKUM UPH3HakaM CXOJHBI C pa: 
Hee onucaHHbiMu C. H. Haymopoli u3 HuxKHeKapOoHOBbIxX oOTOx%KeHUE Ton: 
MOCKOBHOrO OacceHHa HM MOryT ObITb TaK2KEe OTHECEHHI K MIbIJIbILe pe AKOB COBpe: 
ME€HHbIX MOKPbITOCCMeHHbIX pacTeHui Tuna Myriophyllum, Alnus uzun Betula’ 


Z\Henponetposckni rocyzapcrBeHubili YHHBepcuter Ilocrynuso 
HM. 300-neTHH BoccoeqHHeHHa YkpanHbi 3 II 1956 
c Poccuei 


UHMTMPOBAHHAA JIMTEPATYPA 


'C.H.H aymosa, Tp. Beecowsu. HHCT. MHH. CbI | 

; : : . cbIpba, 119° (1938). 2 C. H. MO 

Ba, Miss. AH CCCP, cep. reo., Ne 3 (1950). %U.B. Ape a e ee (0) cone i 6m 
(1939). 4J.B. Simpson, Nature, 139, No. 3520, 673 (1987). 9 |... | 
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Jlokniage AKkagemun payKk CCCP 
a . 1956. Tom 109, Ne 5 


HHTOMOrH ff 


T. M. AKOBJIEBA 


WEIOUHAA POCPATASA APA H MJIA3MbI JIEMKOLWUTOB 


(ITpedcmaeaeno axademuxom B. A. Jxeeaveapdmom 20 III 1956) 


Ienounan cboccdatasa ABIAeTCA MOHOSCTepasoli HW JelicTByeT B OObILHHCTBE 
SYUCHHBIX CyYYaeB KaK PHApOMAasa, OCYMIECTBIAA pacuyenseHHe MOHOdocdop- 
AIX SPHPOB pasMMIHBIX CoeyMHeHHH. Ilo HeKOTOPbIM aHHbIM WeMOUHAsA (poc- 
waTa3a KaTaJIM3MpyeT THApONA3s HykKsJeoTHAOB ('), HYKJCMHOBbIX KuCOT (2), 
WeHOSHHTpUocpopHow KucwoTHI (3). OHako ona MposaBAAeT H docdodepas- 
oe JEHCTBHE, OCYLIECTBIAA MepeHoc ocTaTKa (bocopHOH KUCJIOTbI C O{HOTi 
praHuyecKkoOH MoWeKysbI Ha Wpyryto (4,°). Bce stro 3acTaBaaeT mpeqnouarats Ha- 
Mae rpylubl PeEPpMeHTOB, ONTHMAJIbHbIC YCJIOBHA JCUCTBUA KOTOPbIX OMMHAKOBBI. 

IIpu onpegqeneHHuH JOKaNH3alMH AKTHBHOCTH WeNOUHON dociaTa3sbi B KuJeT- 
'€, PHCTOJIOrMYeCKHH MpenapaT MOMeuLaloT B HHKYOalHOHHbI pacTBOp, Coyep2xa- 
WMH B KauecTBe CyOcTpaTa TOT HIM pyro MonodocdopHpili adup, KOTOpHIt 

PpaciienseTCA B pe3yIbTaTe THAPONH3a, KaTaIH3Hpyemoro mesOUHOH. doc- 
paTason. 

IIpu mpumeneHuu Metoja Tomopnh ocBoOoxKjaiouldlica ocTaTok docpopHok 
ACOTbI pearupyeT C HaXOAAWMMHCA B pacTBOpe HOHAMH KaJIbIuA, OOpasysa 
BY3AMEILeHHbIN (POCOPHOKHCJIbIN KaJIbIMH, KOTOPbIN HM OCaxKaeTCA B MecTax 
KTHBHOCTH wemouHon cbocdatasb. Meroy a30-KpacHTeJIA HCHOuIb3yeT He Coep- 
calyio (bocbop ‘YacTb MOJIEKYJIbI MOHOdocdopHoro supa («- wiH $-HadTHdoc- 
ava). IIpumMeHeHve STHX JBYX MeTOJOB K OJMHAKOBOMY MaTepHasly NoKasaso 
p{cCTpoe H HHTeHCHBHOe OKPalHBaHHe XPOMATHHOBDIX COCTABHbIX “YacTeH Apa 
pu upHMeHeHHuH MeToja TomopH ¥ B TOaBJAIOWeM OOJIbIIMHCTBE CJIydaeB 
OMHOe OTCYTCTBHe OKpPacKH Apa MpH MpHMMeHeHHH MeTOa a30-KpacHTe.iA. 
[DH KpHTHYeCKOM H3y4eHHH MeTosa TomopH OpbiI0 yCTaHOBJIeHO, YTO BO BpeMA 
HKCalWH MaTepHasla HW NpeObliBaHUWA ero B HHKyOaLMOHHOM pacTBOpe BOSMOKHA 
abpy3ua Kak caMoro dbepMeHTa, Tak H OOpa3yrouleroca BO BpeMaA MHKyOa- 
uM (boC*POPpHOKUCJOPO KabUUA HU aCOPOUMA Toro HIM ApPyroro AApOM KJeTKH. 
(OSTOMY OKpPaliHBaHve sAj[pa MorviOo ObITh apTedakTom. 

Meiiureun-Jlesuc, PpugenBanby wu Yar (') Nokasaiu, To Aupysua 
ePMCHTa MOXKET ObITb CBeeHa JO MHHHMyMa JOOaBJIeHHeM K HHKYOaMOHHOMy 
ACTBOPY HHUdpepeHTHBIX CovIeli B BbICOKHX KOHUEHTPaWHAX, H BBOAAT B Hero 
ACbILIICHHbILt pacTBOp yKcycHOKHcsoro HaTpusa. J]ia nogaBsenun Auppysun 
\CchOpHOKHCIOFO KaJbI[HA BO BpeMA NpeOblBaHHA MaTepHawa B MHKYOAalMOHHOM 
actBope Tomopu (°), Pepman u [uu (*) pekoMenJoBamH yBeHueHHe KOJIMYeCT- 
1 XJIOPHCTOrO KaJIbUMA B 9TOM PacTBOpe. 

Ucnomp3ya yka3aHHble JaHuble, A OCTaHOBHaCh Ha CuJlefyIouleM MeToye 
Hapy2KeHHA MeCT AKTHBHOCTH WeOUHOH docPaTaset. MatepviasioM CJLy«KHJI 
13KH M3 OTUCHTPUPYrvpOBaHHDIX JIEHKOWMTOB KPOBH JOAN, WocIe TOrO Kak 
yIyYeHHaA KPOBb Oblia Ae:HOpHHHpOBaHa HU ocBoboxKeHa OT SIPHTPOMHTOB 
eTaupauvem. WMuKcaTopom cayxu 80° CHMPT, HaCbIINeHHbIM MpetBapuTebHO 
‘CYCHOKHCAbIM HaTpHeM, WIM alleTOH. ONTHMatbHax Temulepatypa (puKCalLHe 
1a B cpequem —10°. [lepeg buxcaveit Masku NojcymmMBan (He Gosee 15 mun.) 
Hocjle 3TOro OMycKasM B (puKCaTOp TakxKe Ha 15 MuH. Tlocae :uKcallMH Ma3kH 
6pa noycyuuBamn. WukyOallMoHHblt pacTBOp CocTaBIAH, COPTACHO TOCA 
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HuM yKasaHuam Tomops (°) ¢ yrouHeHHeM KOJMYCCTB BXOAAIMHX B Hero pCakTI i 
os: 1) 3% pacTrBop ranuepodpocpatra HaTpua 5 Mu, 2) 2% pacTBOp XJIOPHCTOI!: 
kampuna 12,5 ma, 3) 10% pacrsop xsopucToro MarHus 5 Karledb, 4) 2% pacTBo|y 
mequnHana 25 ma. Ecru B pacTBope NOABJAacb MYTb, ero MpOHJIbTPOBbIBadE|y 
Kaxkypili Ma30K ONO/laCKHBaJIH HHKYOalHOHHbIM PaCTBOPOM, a 3aTeM nomeutadl|) 
B UHCTbILT HHKYOaWMOHHbI pactBop B yauiky [lerpH Ha kycoueK CTCKJAHHOH Me) 
JOUKH JIMICBOH CTOPOHOM BHHS. 

Uauku Tlerpu nomena B TepMocTaT pH Temmlepatype 38° Ha pasHYHb|! 
NpOMeKYTKH BpemeHH, oT 15 MuH. Jo 4—5 yac. OOpaooTKy Ma3KoB MOCJe HHK} 
6alluH MpoBoyusM cormacHo yKasaHuam Janusan (§). Mocne wHkyOalun Maso 
nomenlaiM B 2% pacTBop XJIOpHcTOrO KaJIbUHA C WOOaBNeHHeM B Hero 0,002%)) 
pacTBopa MequHasia Ha 5 MHH., 3aTeM B 2% pacTBOop XJIOpHcToro KoOOasbTA, fi 
yqoOapennem 0,002% pacTBopa MefqMHaia TakKxKe Ha 5 MHH. (ABy3aMeleHHbI}! 
docopHoKncsblit KaIbUMi 3aMellaIcA ABY3AMeUeHHbIM POCHPOPHOKHCJIbIM KC) 
6aIbTOM) H Hocle sTOrO B TeYeHHe 2 MHH. ero NpoBoAHH yepes 12 mOCKHX MPC 
6upoK, coyepxamux 0,002% pacrBop MeqMHaa. SaTeM Ma30K NomeulaJu Hip 
10—15 MuH. B cmaObIii pacrBop CepHHCTOrO aMMOHHA * WIA 3aMeleHHA cia Wy 
3aMeTHOrFO Ha Mpelapatax cpoctbopHOKHCI0ro KOOaIbTa XOPOLIO 3aMeTHbIM Cefy 
HHCTbIM KOOaJIbTOM. | 

Mecta aKTHBHOCTH wWesOUHOH docdaTa3bl CTaHOBHJIMCb KOPHYHeBAaTO-YeT 
HbIMH. IIpoMbIBKy Ma3KOB MPOW3BOAMIH B JeCTHWIMpOBaHHOH Boe MHHY/ 
20—25. Ma3ku JIM BOBCe He JOKpalHBaJM HIM MOMOBHHY Ma3Ka JOKpallHBase 


peakuHa WeprenHa. i 
Ha KaxKOM (PHKCHPOBaHHOM Ma3Ke B CepeHHe ero pacMosox*KeHbl COBH 


HH Apyrve opMb! JIEHKOWHTOB, CJIOH Mwa3Mbl Ha AAPOM, Oosree  MIOTHbI} 
B pe3yJIbTaTe CKATHA, YaCTO esaeT APO CBA 3aMeTHbIM HIM COBCeM He3é)) 
MeTHDBIM. qi 

Ilo kKpaaM Ma3Ka pacnouoxKenbl HEHTpodubl, IO3HHOCUIbI, JMMOWHTES: 
pacnlacTaHHble M0 CTeKJIY TaK, YTO TOHYAMWHH COM Na3MbI Hall APOM MO3BG 
AAeT pa3ssHyaTb APO BO BCex ero AeTamaAx. [IpH dukcalMH alleTOHOM sIeHK¢ 
WHTbI, PAaCIOJIOXKeHHbIe TO KPalO M@3Ka, 3HAYHTeJIbHO Ooslee CKATHI, UCM Mp! 
duKcawHH 80° cnupToM, HaCbIL[eHHbIM YKCYCHOKHCJIbIM HaTpveM, rye OHH HMeK 
KpacuHBble CBOOOAHbIe O4epTaHHs. =H 


OnuuieM KapTHHbl M43KOB JIA TPeX Pa3JIMUHbIX CPOKOB MHKyOalHu. 


qj 


NOJIO%KEHbI XOPOLWO paciacTaHHble HEHTPOMHbI, JOSHHOMUMJIbI, CDeEHHE H Mab} 
JAMMOUMTH. Bovbuine JIMMPOWHTHI HW MOHOUMTHI MHE IIPHXOAMNO0Ch HaOsOMaI 
Boobule OUeHb pexKo. Basodusbl, MOBAAMMOMY, paspyuiauch. Y nelirpoduac) 
M1J1a3Ma KOPMUHeBATO-YepHad, OYCHb KOHTPaCTHO, Pe3KO BbIJeAIOWAACH PF 
cbotorpapuax, romoreHHas, 6e3 rpanys. Sapo mourn Gemoe, nopuquMomy, c 
BePIUCHHO He BbIABJIAIOULee AKTHBHOCTH cbocdata3pl. Ec HaGroqaeTca HEKOTOPC 
MOTCMHEHHE Apa, OHO BCerfa CBASAHO C C>KaTHEM BCel KJIETKH B WeIOM H, Ti 
BHAHMOMY, OOYCJIOBJIEHO YNJIOTHCHHEM HHTCHCHBHO OKpalleHHOro COM Mwa3MEt 
Haxollamenca Hal aqpom. Mexjy OTJebHBIMH YacTAMM NowMMOpdHoro ALfl 
MOXKHO BHJCTb TOHKHE TAXKH Ma3Mbl HHTCHCHBHO OKpalleHuple (puc. | a). Uac%} 
ouepTaHHA Wwa3MbI aMeOougubl (puc. 1, 6). Hetirpoduabi, scrpeyatouyvecs BI 
Kpad Ma3ka, HanOoslee paciiactaubi (puc. 1,6). [na3ma ux He Tak roMoreHH 
Kak y HaXOJAIMMXCA B Mpeeax Ma3ka, B Heli MODXKHO 3aMeTHTb rpaHyuibl. Ay 
HEHTPOPUJOB NPCKPaCHO KPaCATCH METHJIOBbIM 3eJICHbIM H alor peakunio Den 
rena. 

DISHHOPHI PACMONOXKeHbI Ha Kpato Ma3ka OOBIYHO rpynmamu. Ax pany 
4 APO COBEPpIeHHO Oewble. MHTeHCHBHO OKPaUeHbl TObKO MpocAoHKH T1a3N 
MexK)ly rpahyamH. ipa XOpOwWo KpacATCA MeTHJIOBbIM 3eJICHbIM H alor pea 
uuio Menbrena. JIMMpouUTHI, raBHbIM OOpa3oM CpeqHHe H Mane, WexKaT 37 


' 
| 


rc 


* < 0/ 
5 kaneb 40% pacrsopa cepHucroro amMonuA Ha 60 ma J\@CTHJIJIHPOBaHHOH Bos 
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Pue. 1. Hetitpopum ua xKpato masKka. WuKxyOanun 30 mun. a — duKkcamusa ayeroHom, 6 — 

@uKcawHA 80° CMHPTOM, HAaCbILNCHHBIM YKCYCHOKHCAbIM HaTpHeM, 6 — Helirpodu 3a Kpaem 

ma3ska. Muxy6ayua 30 Mun. @uxkcalnsa 80° cCnHpTOM, HaCbIIeHHbIM YKCYCHOKHCJIbIM HAaTpHeM. 
806,4 .Ypein4eHO mph meyaTraHHH B 2,5 pasa 


Pue. 2. [pynma 903HHOHI0B H HeHTpoO- 

buH1OB Ha Kpaio Maska. MukyOannsa 

1 yac. 50 mun. Pnkcanst alleroHoOM. 
806,4 x 


JLIAH, rt. 109, Ne 5, Axopsesa 


1€ MEKTY HEHTpopusiaMa uv 203HHOpuIamMH. Apa ux copepuieHHO He OKpaltie- 
ol. T]na3ma B OOJIbUIHHCTBE CYUaeB OKPallieHa HaCTOJbKO c1a60, YTO JIMMo- 
HTbI MOXKHO PasrisieTb JHIWb Kak «TeHHy, MOUTH HE NoOAMatoumeca cororpa- 
mpoBannio. Ilocme qoKpacKH MeTHJIOBbIM 3eeHbIM H peakuHH Denbrena ux 
Apa OTMMYaIOTCA YHCTOTOM 3emeHoro M dHoMeTOBOrO TOHa OKpacKH, Gosee 
McTOrO, ¥eM y HEHTpodusoB. A OTHOLY 9TO 3a CUeT OYeHb CAG OKPacKH CON 
a3MbI, HAXOJAWMeHCA Hay Aqpom. MonounThl BCTpeyaloTcA OUeHb pegKO, Ta3- 
aX OKpalleHa 3HayHTebHO Cabee, YeM MWa3Ma HeHiTpodusoB. Agpo noyrn 
DBCeM He OKpauleHo. B cepeyune Ma3ka HeHTpOdusbI CxaTbI (PUKCaLHel Ha- 
TOMbKO, UTO BbITIARAT S3HAYMTEIbHO MeHbINe, YEM Ha Kpalo Ma3Ka. Mopma ux 
pyraaa. AApo — B 3aBHCHMOCTH OT TOPO, Kak PaCHOJIOKUNACh KJIeTKa BO BPeMA 
MKCAWHH — HIM HE BUAHO HW HeUTPOPH BbIrIAQHT TOMOreHHO KOPHUHeBATO- 
@pHBbIM, HIM OHO Kak Obl MpPOCBeYMBaeT H3-NOJ M1a3MbI, OCOOeHHO Mocwle AOKpa- 
IMBaHHA MCTHJIOBbIM 3eJICHbIM WIM peakiHi Denbrena. Muorga xe NomumMopd- 
OCTh Apa ObiBaeT XOPOWIO 3aMeTHA. DO3HHOPHbI BCTPeyaroTca B CepeuHe 
ja3Ka B Me€HbIUeM KOJIMYeECTBE MH TakxKe Oovlee CKATbI, YEM PACMOMOXKeHHbIe Ha 
pato Ma3ka. Ho orcytcrsue oKpackH UX Apa H rpavyJI M HHTeHCHBHAasA OKpacKa 
Ja3Mbl XOPOWO pa3sIM4MMbI. OKpacKa Ma3MbI JIMMPOMMTOB B CepeqHHe Ma3kKa 
@Me€THA 3HAUMTeIbHO JIy4iue, YEM PaCMOJIOMKeHHbIX MO KpasiM ero. OqHakg 
Jia3Ma OKpallleHa BCe-TaKH OYeHb C1aO0, YTO OCOOCEHHO 3aMeTHO NO CpaBHeHHIO 
JeKaWlMMH PAOM YepHbIMH HelTpodusamu. Ilocse JoKpacKH MeTHJIOBbIM 
eCHbIM HH peakiHH DespreHa Apa JHMPOWHTOB HW 34eCb XapakTepH3yioTcs 
HCTOTOH 3eeHoro HM duoueTOBOrO TOHA. 

ITlocmeluacauunKky6aunn. Kaptruna (pune. 2) npumMepHo Takaa xe, 
‘ak pu 30-mMuHYyTHOHM HHKYyOauHH. Ho oKpacka Apa MHOrHX HeHTpodusoB Ha 
‘palo Ma3Ka CTaJla HECKOJIbKO Goslee CepoBaTOH. CraHOBATCA HeCKOJIbKO Oosee 
TYUCTJIMBbIMH KOHTYPbI JIMMPOWHTOB. 

ITlocnme 4 vacopBuHKyOauuH H. Ha kpal Ma3ka Aqpa HenTpodpusoB 
feCTaMH BbIJeAIOTCH He CJIMUIKOM OTYeTJIMBO H OKpalleHbl B KOPHUHeBaTO- 
epbili IIBeT 4aCTO JIOBOJIbHO 3HAYHTeJIbHO, MeCTaMH BCE TaKxKe OTYCTJIHBbI 
( MOUTH He OKpaleHbl. B 303HHO(HNAX Apa 3aMeTHbI MeHee OTYETHBO, YM 
ocue 30-MHHYTHOH uHKyOauHH. IIpocoHku Na3Mbl MexKAYy rpanyaMu KaxkyT- 
a Oonee TocTbIMH. KoOHTypbI T1a3Mbl JIMMPOWHTOB BbIAeIAIOTCA OYHb ACHO 
| Marke 3aMeTHA Cepad JbIMKa Ha HX AApax. B cepequHe Ma3ka Apa HelTpopuJIoB 
(OUTH He BUAHbI. KOHTYpbI JIMM(OWHTOB 3aMeTHbI OCTATOUHO OTYeTJIMBO. Peak- 
(4a Desbrena HW WOKPaCKa MeTHJIOBbIM 3CJICHbIM JalOT BOSMOXKHOCTbh 3aMeTHTb 
oe-rle «MporayblBatoue» Aqpa Helitpodusos. syApa AHMOUMTOB KpacsaTcs 
ipko. Odulad yTpaTa YeTKOCTH Ha 9THX M@3KaX HaBOJHT Ha MBICJIb O 3Ha- 
‘UTeNbHOH afcopOuvH ocOpHOKHCJOrO KaJIbuHs. 

Koutposem cay»: 1) Ma3KH, MOMeLeHHbIe B HHKyOalMOHHbI! pacTBop, 
le cOjepxamuh rauwepodocpata HaTpHA, H 2) Ma3KH, MpefBapHTeJIbHO 
|HaKTHBUPOBaHHble HW 3aTeM MOMeLLeHHbIe B OObIMHbIM HHKyOaUMOHHbIH pacTBOp NO 
palinet mepe Ha 4,5 uaca. MuakTuBallulo MpOUsBOMIM Ce,yOULHM OOpasom: 
) cyxve Ma3KH cojepxKaIH B TepMocTaTe IIpH Temmepatype 99,5° B TeyeHHe 
-yac.,6) B 0,2 M pacrBope yKcycHoH KHCJOTbI MpH Temmepatype oT 80 Jo 
8° 15 muu., B) Ha BOAHOM Gane NOX NapoM, MpHKpbITHIe MeTasMYeCKOH YauIKOH, 
0 muy. O6a THMa KOHTPOJIA NoKa3aIH NONHOe OTCYTCTBHe aKTHBHOM docia- 
a3bl. 

EciM MHaKTHBHpOBaHHbIlt Ma30K Obl Moce sTOrO YeM-HOO oKpalieH, 
|OOKHO GObIIO ACHO BUJCTb, YTO CAM MA30K XOpowo coxpaHHuica. Takum oOpasom, 
CIM TIpeOTBPaTHTb Audysuto pepMeHTa BO BpeMA CpuKcauMH HU Audpysuro oOpa- 
oBaBerocad (poctpOpHOKHCMOrO KaJIbIMA BO BPeMA HHKYOalHH, MOKHO MOy- 
“Tb ACHYIO P@3KO KOHTPaCTHY!O KapTHHY JIOKaIM3aUHH AKTHBHOCTH UlesOUHOH 
ecatasbl. Agpa HelTpodui0B WH 203MHO@HOB MOYTH HE MPOABJIAIOT AaKTHB- 
OCTH weOUHOH (bocaTasbl, HECMOTPA Ha HCKJIOUHTebHY!O HHTCHCHBHOCTH 
CAKIMH B UX Hsa3Me. Ilia3ma AUMOUMTOB OOaqaeT 3HAYHTCIbHO MCHbLICH 
éTUBHOCTDbIO WeIOUHOH PocdaTa3bl H COfepKHT ee, NOBHHMOMY, B MCHDIUCM KO- 
enecTBe, Tak KaK MOCIeCHAA B HEH OTYCTJIHBO BbIABJIAeCTCA JIMLUb MOCJe SHa- 
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UHTebHO OOJIbIIeErO BPCMeHH HHKYOAIHH, YeM B CLyYae M1asMbI HE TPoPHo | 
H 203HHOKIOB, PoctbaTasHas AKTHBHOCTb KOTOPbIX OTYCTIMBO BbIABJIACTCA Y2K 
nocyie HHKyOauHH B TeyeHHe 15 MUHH. | 

IIpexpacnaa peakuua @enbpreHa HW OKPaCKa METHJIOBbIM 3CJICHbIM A]e\\ 
BCeX (OPM seliKOILHTOB TOBOPAT O TOM, YTO AeSOKCHPHOOHYKJCHHOBAA KUCIOT 
ocTalacb HepacmensenHo (°). Basopumma mna3Mbl KleTKH OOycOBIeHAa} 
KaK H3BeCTHO, COJjep2xKaHHeM B Heli pHOoHyKseHHOBOH KucOTHI. []1a3Ma 303H/ 
HOPHIOB MOWAIH BoOOMe He Gaz0puJIbHa HH TOIbKO Clerka Oa30puJibHa) 
[I]na3ma HeliTpouioB OKCH*HIbHa HIM BOOOMe MOUTH HHYeM He OKpalliHBaeTCs) 
HHOra MMeIOTCA TONbKO HeOoMbuUIHe OasopusbHEIe yyacTKH (Tenbua Jlene)}| 
[panybl HefiTpoduso0B rerepo*uJIbubl, T. €. KPaCATCH KaK KHCJIbIMM, TaK H OC) 
HOBHBIMH KpacKamn. I]na3mMa sIMMPOUMTOB, HanpoTuB, OasodHubHa (1°). TaKut) 
00pa30M, HCKJIOUHTeIbHat AKTHBHOCT WeOYHOH cpocdaTasbl B MasMe HeEHTpol 
(pusI0B HM 903HHOHOB (MOBHAHMOMY, H OobuloOe ee KOJIHYeCTBO) CylecTBye!| 
HapsLY C H€SHaYHTeIbHbIM KOJIMYeCTBOM PHOOHYKJICHHOBOM KHCJIOTHI. B 11a3Me 
Ke JIMMPOIHTOB MbI HaOsOaeM 3HaYHTeIbHOe KOJIMYeCTBO PHOOHYKJeHHOBON 
KHCJIOTbI H CaOyIO AKTHBHOCTh WeMOUHOH ochatTasbl, MOBUAUMOMy, OOyCJOBI 
JI@HHYIO e€€ HeOOJIbIIHM KOJIMYeCTBOM. BO3MO2%KHO, YTO B JaHHOM CJlyyae ME 
uMeeM JleJ1lO C PocdaTasol, THAPOJMTHYECKH paciensAoUleH PHOOHYKJIeCMHOBYK 
KHCJIOTY, HOITOMY OObUIHe KOIMYeCTBAa TOH HW ApyroH OMHOBPpeMeHHO HeCOBMey 
CTHMbI. OTOT (PepMEHT, BO3MOXKHO, OTMUCH OT TOH WeMOUHOH tocdaTasbl, KOTO 
past, 10 a@HHbIM MHOPHX aBTOPOB, HMeeT BbICOKY!O AKTHBHOCTb B KJIeTKaX, Ooral 
TbIX PHOOHYKJeHHOBOH KUCOTOH. OroT depMeHT, MOBHAHMOMYy, XapakTeper 
TOJbKO JIA Wwa3Mbl BCeX CPOPM JICHKOUWHTOB, OCOCeEHHO HEHTPOHJIOB WH 9O03HHO! 
duos. B aqpe OH OTCYTCTBYeT HJIM HaXOJHTCA B OUCH HEOOJIbUIOM KOJIMYeCCTBE’ 


Vucrutyt mopdosiorun 2kHBOTHBIX HM. A. H. Cepepuosa Tlocrymusio 
AxkajemHu HaykK CCCP 30 XII 1955. 


UWHTHMPOBAHHAA = JIMNTEPATYPA 


1G. D. Maengwyn-Davi-es, J. S. Priedenwald, RR. D2 W hit 
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Hoxaayo Akagqemun nayx CCCP 
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I'HCTO/JIOTHA 


®, B. BAJIFOSEK 
O PETEHEPATHBHbIX BO3MO)KHOCTAX SHIOTEJINA AOPTbI 


(ITpedcmaenexo axademuxom E. H. ITaeaoscxum 13 IIT 1956) 


H3yyenve Mopdou3HoOrMyecKAX CBOHCTB 9HAOTEIMA KPYIHbIX K POBCHOCHBIX 
ocyOB MpHoOperaer B HACTOAUIe€e BPCMA BSHAYHTeIbHY!IO AKTYAJIbHOCTb, OCO- 
CHHO B CBA3H C YCIeCIWHbIM Ppa3sBHTHeM cocyucToH xupyprun. Pa6oramu co- 
pyauukos H. I. Xnonuua ('°) B nocmeqHve roxbl WoKa3aHa BbIParxKenHaA cno- 
QOHOCTh SHA TEMA K PpereHepaTHBHOH Mpomndepawun, ocobeHHO B yCOBHAX 
@KUBJICHHA CTCHKM CocyJa nocse noBppexyeHHa. B ynomMaHyTbIxX HCce,OBa- 
iMsX, A TAK2KEe B COOOMIEHHAX J[pyrHx aBTopos (°,’) HMeIOTCH yKa3aHHA Ha HeKO- 
Opple CBOeOOpasHble (POPMOOOpPas0BaTeJIbHble CBOHCTBA SHIOTeIHA, TECHO CBA- 
aHHble C ero MPHpoOAOH WH PYHKUHOHAJIbHBIM 3HayeHHeM. C sTOH TOUKH 3peHHA 
}ipeAcTaBANOCb HHTeEPeCHbIM BbIACHHTb, B KAKO CTEMe€HH OTMEYeHHbIe CBOMCTBA 
IPHCYULH QJIEMCHTaM SHAOTeHabHOH BbICTHJIKH aopTbl, HMerouluM (°,1°) pay 
opdosiorMyecKHx oOcoOeHHocTel. 

MartepuasioM Jit HacTOALLero COOOMIeEHHA MOCJYKHIN ONbITbDI Ha COOaKax, 
* KOTOPBIX Ha OptowHyro (23 onbita) H Ha rpyHyto (27 ombiToB) aopTy HakwaybI- 
saJIM KPYrOBOH COCYMCTbIM WIOB, a Tak»Ke OMbITbI (15) c 3aMenleHHeM OTpe3sKa 
PYAHOH aopTbl TpyOouKkoH M43 MylacTMaccbl (MOJIMMeTHJIMeTaKpHaT) JJIMHOIO 
—5 CM H C J{MaMeTpoM TIpocBerTa, PaBHbIM J[MaMeTpy aOPTbI B MeCTe AHaACTOMO3A. 

YuacToK aopTbl B MeCTe WIBa HIM MacTHKH NOABeprasicA PHCTOMOrHYeCKOMY 
@CCMCMOBAHHIO B Pa3JIHUHbIe CpOKH Mocse oNepalHu (OT OAHOrO AHA NO ropa). 
A3yyeHHe SHOTeUA MPOH3BOAHJIM Kak Ha Cpesax yepe3 CTeHKY Cocyfa, Tak 
4 Ha MIJIOCKOCTHbIX Mpenapatax. Ja oOHapyxXeHHA KJeTOUHbIX rpaHHl, 9HJO- 
felua mpenapaT oOpadatpiBaca +/,% pacTBOPOM a30THOKHCJIoro cepedpa, 
“loce Yero JOMOMHUTeIbHO (buKCHpoBasca B 15% pacTBope opmauHHa. IIpu 
AMONMACTHKE AOPTbl MpoTes MpeABapHTeIbHO pasfeAICA (MeperxkuraJicA 91e- 
<TPOKayTepoM) Ha [Be MOJIOBHHKH BAOJIb OCH COCyfa HW 3aTeM, Mocyle ukKcaluH, 
XCTOPOXRKHO UsBsIeKasica. I]meHOUHbIe NpenapaTbl OKPalUMBaJIW TeMaTOKCHJIMHOM 
ao AcBouny. Kycouku cocyfa Ayia Cpe30B 3aJIMBaJIH B WesOKAMH. IIpHmMenssHcb 
DKPaCKH: TeMaTOKCHJIHH-303HH, TeMaTOKCHJHH-MMKpodyKcuH uw nO Mausopu. 

O6pasoBaHHblli Noce HaOXKeHHA WBA AePeKT B SHAOTEMMAIbHOM BbICTHIKe, 
\ObINHO 3aHHMaBILHA 5—10 MM M10 NpoTsx*KeHHl0 cocyJa (BKI0UaA eekT Ha MecTe 
HaOKCHUA KPOBOOCTAHAaBJIMBalOllHX 3a2KHMOB), OKa3bIBaJICA IeJIMKOM MOKPbI- 
hIM 39HOTeMaNbHbIMH KeTKaMH yxe K 7—10 quio. IIpu 9sToM OOHapyKeuHbI 
HBJIGHHA BbIpaxKeHHOM pereHepaTHBHOM AKTMBHOCTH KJIeTOK SHAOTeIMA aopTHl, 
ANasoruuHbe onucaHHbmM A. JJ. CmupHoppim (°,®) pH wee COHHbIX H OefpeH- 
HbIX apTepHii coOak: XapakTepHble H3MeHeHHA (OPMbI KIeTOK S9HAOTeMHA, 00- 
Da3yOWUX «Kpali HapacTaHHA», MHOFOYHMCJICEHHbIe MHTO3bI H AMHTO3bI B HHX, 
Hapywienve OObIMHOH OPHeEHTHPOBKH KJeTOK, OOPpa3s0BaHHe MHOFOACPHbIX dJe- 
M@HTOB HW fp. (puc. 1). 

B psje onbiroB, MpeHMyleCTBeEHHO B MO3qHHe CpOKH Tocwie onepalnH, o6Ha- 
PVXKUBAIMCh HHTPaBa3sasIbHble H MHTPaMypaJIbHbIe PaspacTaHHA SHAOTEJHA, 
KOTOPbIe HMeJIM TakK?Ke BeCbMa THIIMYHbIN BHA. 

Utro KacaeTCH U3MeHeHHM JHAOTeIMAaJIbHbIX KJIETOK B MpoOlecce BKMBJICHHA 
TpyOouek-npoTe30B 3 MlacTMaccbl, TO HaOwlofaeMble Mp STOM KaPTHHbI OT- 
WAYaNuCh 3HAYMTeIbHbIM cBOeCcOpasveM. UacTb 3HOTeHaJIbHOH BbICTHJIKH 
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OTpe3KOB aOpTbl, MpHJierxkallai K KOHUaM MpoTesa, HeH30e2%KHO CYL[eCTBeH) 
Moppexkalacb Ip BBe_eHHH TpyOO¥UKH B MpocBeT cocyfa. B MOcse Ny OU) 
JaHubiii yyacTOK, JIMHOIO OObIHHO He Ooviee 5—7 MM, We/HKOM MOKPBIBaJICA OHA 
TeHeM B TeyeHHe 5—6 uel. [I]pu stom TakxKe HadsuOfalacb SHePrHynad Mj 
TOTHYeCKad MpomupaluA SHAOTEIUA HW SHAYMTebHBIA NOMMMOpusM ero 31) 
MeHTOB, KOTOPbIli COXpaHAJICA MPH CaMbIX OTJaJICHHbIX CpOKax HaOJUOeH}! 
(cBpuue rofa) (puc. 2). 

PacnpocrpaHeHle 9HAOTeMMAJIbHbIX KJIETOK 3aep2KHBaJIOCb y MecTa COMP 
KOCHOBCHHA CTCHKH aOpTbI H Kpasi upotesa. B sToM yyacTKe OTMeYasIOCb HeOObI) 
Hoe Kak Obl CKOMeHHe KuleTOK (puc. 3), IpHueM Ha Cpe3aX MOXKHO ObIJIO KOHCT) 
THPORATb H OHOBPeMeHHOe yBe/IMYeHHe KOMMYECTBA CYOSHAOTEMMAMbHDIX 91} 
MeHTOB, pacMosaraBluHXCA B HECKOJIbKO PAJOB. 

Haunnas c nepBbixX 4uacoB mocyle onepalWH, CTeHKa MpoTe3a CO CTOPOHbI Np 
cBeTa cocyla MOKpbiBaslacb cloeM muioTHoro @uOpuna. B Tomme noceqHel} 
B PpaHHHe CpOKH Obl BUAHbI eE{MHHYHbIe NelkouNTHI. [IpumepHo c 20—30 Aus 
pH HaJIM4HH OMMCaHHO! BbILIe KaPTHHbI HSMCHCHHH SHAOTeIHA, 3aMeUAaJICA POG 
ero B mpocBeT mpotTesa. OcTaylocb HEACHbIM, MPOMCXOJUT JIM HapacTanve SHOTY 
JIMA HEMOCpeACTBCHHO TO NOBepXHOCTH (PHOPMHHOH MeHKH, WIM NpeqBapuTesy 


i 


HbIX 3JICEMeHTOB. Tak HH WHaye OOpasoBbiBallaCb HeNPepbIBHaA BbICTHIKiE 
“COCTOAMAN H3 BepeTeHOOOpa3sHbIX, MOXOXUX Ha 9HAOTeMMH KJIETOK, OTUCTJIME 
OPHEHTHPOBaHHbIX B HallpaBsleHHH pocTa Mviacra pereHepatopa (puc. 4). | 

Oyu ako Jake Mp cpoKe HaOwOJeHHA CBbILIe TOJa pa3sMePbl KJICTOUHC) 
BbICTHJIKH TpoTe3a OKa3bIBaJIHCb BeCbMa OrpaHHYeHHbIMH. Tak, CO CTOpPOH} 
UeHTpaJIbHOrO OTpe3Ka yYaCTOK, MMeBLIMH JaHHYIO BBICTHIKy, He Mpepbpiiual 
15—20 MM no AWIMHHUKYy MpoTesa, a c NepHdepuyeckoro 5—10 mm. YKa3aHHBi 
yuacTKH HMe@IH JOBOJIbHO YeTKY!O rpaHHuy. Kerk 9HAOTeIHA B ITOH OONMACT 
pacnoslaraJIvcb 6omee peKO, HMEJIM HECKOJIbKO HEOObIyHYy10 (POpMy; 3a HAMH BUI 
H@JIMCb OTPOCTUATHIe KJICTKH C OOJIbLUMM OJIEMHOOKPaleHHbIM APOM, a elle 2 
Jee MOKpbiBarollad MpoTes OOOMOUKA OKa3bIBasaCb COCTOAINEH JMUIb H3 TOI 
Horo (buOpuHa, He HMeBUIETO B STOT MepHO HHKAKUX KJICTOUHbIX 3JIEMCHTOR 
MoxkHO 3aMeTHTb TIpH 3TOM, 4TO HUTH GHOpHHAa, (PHKCHPOBaHHbIe K CTeHKAal 
KallCyJIbl, B IIpocBeTe IipoTe3a NepenweTasucb B BUC AOBOJIbHO TyCTOH cerTH,! 
He MIpeACTaBJIABWIeH, OMHAKO, CYLIECTBCHHOTO TIpeNATCTBUA JIA KPOBOTOKa! 

Matepnaibl HaCTOAMeroO HCCIeEQOBaHHA CBUJETEILCTBYIOT O TOM, YTO B YCJIO; 
BHAX PellapaTHBHOH pereHepalHN SHAOTeIHM aAOpTb! COOaK COHAPyXxKuBaerT Xai 
PpakTepHble WIA Apyrux OTAeNOe cocyAucTOH cucTempI (°°) cBokicTBa. B To x 
BpeMA OOHAPy2KeH PA CBoeoOpa3sHbIX H3MeHeEHHH ero B Mpowecce BKMBJICHHS 
mpotesa. IlopuquMoMy, STH H3MCHCHHA ABAAIOTCH MPpOABJIGHHeEM HeKpOOuO3< 
SHOTEIMAJIbHbIX KICTOK, HaXOJAWHXCH B HeOObIMHbIX YCOBHAX CYLIeCTBO! 
BaHusa. TakHM o6pasom, HasHuve GoubUOrO FebeKTa B SHAOTeMHAMbHOH BbICTH | 
Ke, OTCYTCTBHE COOTBETCTBYIOWero Moqexkaulero cy6cTpaTta u, HaKOHel,. He! 
COMHEHHO HMeIOWUMe MeCTO HapyleHHsA (yHKUHH cocyyla — Bce 3TO, NOBHAHMO! 
MY, OrpaHHUHBaeT pereHepaTHBHble BOSMOXMKHOCTH SHAOTeMHA. Tlocmequuit, cne 
HOBATeJIbHO, HE MOMKET MPH STOM OCOECNEYMTbh HEMPePbIBHOCTS KJIETOUHOH BbI 
CTHIKH Cocyya. Oror dakT WMeeT Kak NpakTHUeCKHii, TaK H HeCOMHEHHBIE 
TeOPeTHYECKHH MHTepec HM JOJMKEH ObITb YTOUHEH aJIbHELLIMMH CHelMasbHbIME 
HCCJIeqOBaHHAMH. 


BoeHHO-MeHUHHCKad akayleMHd Ilocrynuso 
um. C. M. Kuposa 9 Til 1956 
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Puce. 1 


Puc. 3 Puc. 4 
Kpaii perenepupyiomero SHJOTeINA OploluHOH aOpTbI B MecTe WBa. BuzHbl MHOroyHC.eHHbIe 
Ypeanyenne 407. Muxpodoro, annapar «Lelicy. []nexounblit 


npenapar (no Kouerosy). Mmnpernaunsa keTONHBIX PpaHHl. TematokcusHH m0 ScBoHHY 
Puc. 2. Toanmopu3m 9ufoTeina Ha yuacTke, BOJIM3H MeCTa CONPHKOCHOBCHHA CTCHKH aOpTbl C 
WeHTPaAbHbIM KOHWOM Mpotesa. Ha6smoxenne 304 AHH. I]enouHbit mpenapat. Mmnpernauusa rpanni. 
Oxpacka — remaTokcHsiuH 10 ScBoHHy. YsBemnyeHHe 30X10. Mukpodoto 
Puc, 3. JaqotetHambuadt BbICTHKa B MeCTe COMPHKOCHOBCHHA CTCHKH AOpTbl H MpoTesa (ceBa). Tor 
2e Upenapar. Ysesmnyenne 30X7 

Puc. 4. Xapaktep 9HOTeCIHaAIbHOM BbICTHJIKH BHYTPeHHelt Kalcys1bl MpoTesa B 2—3 MM OT NepHepu- 
yeckoro Koa ero. I]menounbiii mpenapat. TematokcumH mo SicBonny. Muxpodorto. Ysesnyuenne 
30 10. Ha6smomenue — roy 


Pic. 1. 
muto3bl. Ilocue onepanHH 3 HA. 


JAH, +. 109, Ne 5, Basmosex 
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Aokaagn Axkagemnu nayr CCCP 
. 1956. Tom 109, Ne 5 


SKOMOFHA 


®,. C. 3AMBPHBOPIIL 


BJIMAHHE YCJIOBHH DKH3HM HA BO3PACT, POCT 
HW PA3MHO)KEHHE KAMBAJIbI-TJIOCCbI. (PLEURONECTES FLESUS 
LUSCUS PALL.) XAJOKHBEMCKOFO JIAMAHA 


(ITpedcmaeneno axademuxom E. H. Tasaoscxum 29 I 1956) 


IUupoxo pacnpoctpanenhoe npeyctaBsenve O TOM, YTO pbIGOMPOAYKTHBHOCT 
ooeMa HaXOJHTCA B NPAMO!l 3ABMCHMOCTH OT Ero KOPMHOCTH UH YCJIOBHIi pasMHo- 
KEHHA pbiO He BIOHE ONpaBblBaeT CeOA Ha MPHMepe MpHyepHOMOPCKHX VJIH- 
“aHoB. Tak, TuuiHurybCKHH JIMMaH C OTHOCHTeJIbHO HH3KMMH MOKa3aTeJIAMu 
sg0OCHTOCa HW 300NMaHKTOHA aeT exKeroqHO OKOTO 50—70 xr/ra ppi6Holt mpo- 
wkKuuH. B XayKuOelickKoM JIHMaHe, re NoKa3aTesJH OMOMACCHI 3HaUHTeJIbHO 
doee BbICOKHE, YJOBbI PbIO HaMHOrO HH Ke (oKONO 10 Kr/ra). B TasurysabcKom 
m4MaHe OOuTaeT 40 BHOB pbIO, B TOM uNCIe OKONO 10 BHAOB MPOMbICJOBBIX. 
deib34 He OTMCTHTb 3eCb HaJIMUHA MCKBHOBOH KOHKYpeHuHH. B XayKnOelickom 
NMMaHe HaTypasJIH30BaJIOCb TOMbKO 4 Bua pblO: KaMOawa-riocca (Pleuronectes fle- 
us luscus Pall.), 6pryoK-3eneHyaKk (Gobius ophiocephalus Pall.) 6bru0K-nomatTo- 
‘xuctyc (Pomatoschistus microps Kr6yer) 4 6bm0k yepHbI (Gobius niger L.)* 
‘IpoMbICJIOBBIMH 3 HUX ABJIAIOTCA TOMbKO KaMOava-rsiocca HW OblMoK-3e1eHyak, 
iMCJIGHHOCTb KOTOPOrO B MepHo]| Halero HCCMeAOBAHUA OblIa HE3HAUHTeJbHOH. 
‘Ip TakHX OsarolmpHATHO CJIOMKMBUIHXCA JIA PIOCCh! yCIOBHAX (OTCYTCTBHE 
HHINeBOH KOHKYPeHIHH pH HaHYHH OobWOrO KOJHYeCTBA JOHHBIX WH NPHOH- 
1bIX KOPMOB) MOCJeHAA B JIMMaHe JOJKHa Obl OaroJeHCTBOBAaTb, Yero Ha Ca- 
“MOM jleme He HaOwmr1ofaeTca. 
Buonmoruyueckaa xo panrep wer wk a JHUMaHHOK 
“mocc. Tocca nponkga B XayKu6elickui mumMaH B 194]—1942 rr. 
4 TeX Top OHa MpeTepneta pak CyMkeCTBeHHBIX MopdoulorHyecKHX H38MeHeHHH: 
Tama Oovlee BLICOKOTEON, JIMHHOPbIIOH, AHTEBEHTPaJIbHOe PacCTOAHHe, a TaK- 
Ke BbICOTa CIMHHOPO MW aHaJIbHOrO MVIaBHHKOB YMeHbLUMJIMCb, Ha Tesle NOABHJIAaCb 
MeKad YepHaA MATHMCTOCTb, OCOGeHHO Ha clenoH cTropone (**). M3mennaucb 
¢ OvoOMorvuecKHe NOKasaTesIH, TAKHe, KAK POCT, BO3PaCT CO3peBaHHA, Pa3MHO- 
KeHMe, IHTaHve HW Ap., KOTOpble MbI u3yyamH c 1950 no 1953 r. Ha 5000 9x3. 
CoorHomenne Tos0B B yJIOBaX H3MCHAJIOCb M10 ronaM B 3HauHTeJIbHBIX pe- 
lenax. B 1950 r. pesko mpeoOmagamn camKu (74,6%); B 1952 r. camupr (64,1 %). 
CHWKeHHe UHCICHHOCTH CaMOK OblIO 3aMeyeHO yrKe B eKadpe 1951 r., 4TO 
»Tpasus0cb Ha ysOBax B MocMeAyroume rofbl (cM. Tad. 1). 


Ta6Omunua 1 


3aBUCHMOCTb MeMK IY KOJMYCCTBOM CaMOK H yOBaMH TJocchl MO TOAaM 


( ‘ONbI 1945 1946 1947 1948 1949 1950 1951 1952) 1953.) 4954 
7 AOBbI B I, BA, | ARTI 535 292 437 DAO om OTe 400 400 
Y% CaMoK — 23,6 — — — (A= OM OBEO. Roos —- — 


Z * Gobius niger L. noru6 B cypoByto 3HMy 1903/54 r. H B HacTOsILee BpeMs B JIHMaHe OTCYT- 
“TRY eT. 
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[vocca HMaHa 3aMeTHO H3MeIbuama TO CpaBHeHHIO C UCXOJHOM PopMol\i 
Cpequsasa yuna ee (14,8 cm) Ha 3—4 cM MeHbIIIe MOpCKOH. CamMibl B CpeHeM kif 
1—2 cm meHbue caMoK. Tocca XajpKHOeHcKoro JIMMaHa XapaKTepH3yeTCh 
KOPOTKHM 2KH3HEHHbIM ILHKJIOM (qo 4 net). PhiObl cTapiue 4 eT B yJIOBax He MI 
nayjarotca. JIuHaMuKy BO3pacTHOrO CocTaBa TJIOCCbI NO rofaM HJWIOCTPHpPyK}; 
WaHHble Tab. 2, H3 KOTOPOH BHAHO, YTO TOMOBUKH COCTAaBMAIOT MIPHOM3HTeMIY 
HO 4/1) YacTb yloBa (oT.2 Jo 21,3%) ABYXrOAOBUKU 73,5% , TpexroqOBHKA 17% 
SHayeHHe ueTbIpexXeTOK 
IIPOMbICJIe HHYTOXKHO (0,2% 


z) 


iq 
i 
t 


——— 


Tao6nauna 2 


BospacTHo coctas ruioccbl! no rogam (%) lia cpapHeHua B Tabu. fi 

IIpHBeeHbI JaHHbIe H w| 
tee Bpepecwy Hpouenr  OTKPbITOTO MOpA. 
‘ pre eae ier eer |) Ha6sogaetca mpsmal 


1950 Raa Se 74,6 wu momomHeHHemM (roJOBHKH) 
B CuIe@YIOULeM roy, H oOpatt 


; rab el A Waa ee Hand — Me@*K]y UHCICHHOCTHF} 

we 16,7 | 82,7 | 0,6 eu CaMOK WIM coe B JIHMAal 

1959 952 5| (20 to ty 35.9 He H BbIWIOBOM HX B JBYX) 

i? i Nig er ova crac es) ; JIGTHEM BO3pacTe; APYrHMil 

Sab | GENS) |) PA Sh OF CJIOBaMH, UCM MeHbIUe CaM) 

Cpenu. RR oes ae ORE 54,6 LOB HJIM CaMOK B JIMMaHe) 

Cpemu. a8 060- TeM OOJIbIUe UX BbWIaBJIH| 

HX TIOJIOB 8,9 | 73,5 | 17,4 | 0,2 BaeTCA B IBY XJIETHEM BO3pac 
Mope iby) || leh) | 29h) | eile) Te, H HaoOopot. 


OrcyTcTBHe B  JIHMaHt 
Ilpumeuanne. Hag yeprow camKu, nox yeptok — pHiO » Crap x ="Bospae ia 
i: rpyln Hesb3a OObACHUTY 
HH IIPOMbICJIOM, KOTOPbIH 
JIMMaHe JlayleKO He HHTCHCHBeH, HM JIETHHM 3€MOPOM, OT KOTOPOrO B OJ{MHAKOBOF 
cTeleHH NornOaloT BCe BOSpacTHble rpybl. Ckopee Bcero pocT rloccbl MocsE 
4 eT MpeKpauaetcs (HIM OUeHb 3aMejVIAeTCA), IpHuem OOpasoBaHHe HOBbIX LO: 
AMUHBIX KOC Ha OTOJMTAX He NPOMCXoOJHT. 
O peskoM 3aMeJVIeEHHH TeMMa pocTa ruIOCCbl  ¢y 
MOXKHO CYAHTb 0 puc. 1. B wHManHe BcTpeya- [ a 
OTCA PbIObI JIMHO!O CBbIe 30 cM. Bospact ux, a 
CYA 10 OTOMHTaM, He OoubIue 3—3 +; Vy TAKUX 
*Ke 10 pasMepy H Becy pbIO MOPA MbI JerkO 47 
HaC¥HTbIBaIH WO 9 rOAMUHbIX KoVelL. 
[nocca JIMMaHa pa3MHOxKaeIcA B Gowee 
C2KaTbIe CPOKH, YeM MopcKad. YxeB eKkab- § 
pe y 86% camuoB uv 60% camMoK mowoBbie 
AKeslesbl HaxofaTcaA Ha IV crayun 3pesocru. 6 
Hepecr pbiO0 HayHHaeTCa C AHBapA MU OKaH- : 
YHBaeTCA B MapTe. CxKaTble CPOKH pasMHoxKe- 
HHA TJIOCCbI B JIMMaHe HaXOJAT CBOe OOBACHE- 4g 
Hue B ycTranoBnenHol 1O. IT. 3aiinespm (2) [Se 
pace Ppa3BHTHA ee HKPbI, TpeOyromel OPE, 
B TepHo a3BUTHA) TMOHMKeHHOH (H - 
see a 1 13°) Re aera Sr aae oak Hee xo neko toe a 
- J2KHOeHCKOTO = JTHMAa- 
cpequaa WwHa 3penbix (IV craqusa) ppd Ha (cpequee 3a 3 roma) 
Opima B 1950 r.: camox 12,65 cm, camuloB 
12,45 cm. Kpymupie pbiObl co3pepaior paHbile HB NIpe{HepecTOBbIH NepHoy 
HMEIOT Ooslee BbICOKYIO CTAQHIO 3PeOCTH MOMOBbIX 2KesIe3, JEM MeJIKHe. 
JIMMaHHad rlOCCa B OCHOBHOM Co3peBaeT Ha BTOPOM Fojly KU3HH; YacTb pie 
(10,4% camoxk u 24,2% camios) CO3PeBaeT H Pa3MHOKACTCA BTOAOBAJIOM BOSpPa- 
cte. JInub 0,4% camok u 2,9% camloB uMeIoTB TpexroJOBaJIOM BO3pacrTe 
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cTaquto 3peocTu. Mx MoxHO NPHHATb 3a «CTapbIX» PbIO, YKOTOPbIX Ha OTONUTAX 
epsecTaH OTaraTbCA TOAMYHbIe KOJIbWa, HO BO3MOXKHO, YTO STO MO3AHEcTeNbIe 
‘MPOAOJKUTEJIBHbIM POCTOM pbIOb!, MOCTHTalollve B BOSpacte 8—3-+ JWHHbI 30 eM. 
T]nofoBurocth riocchl WuMaHa KosleOueTcs oT 86.000 xo 1 024 400 UKPHHOK, 
KospPuuHenxT miofoButoctu* —or 0,104 yo 0,06 (B cpequem 0,077). Y mop- 
KOH rioccbl HacuuTHIBaeTca OT 105 000 yo 1 000 000 HKPHHOK, a TaK Kak JWIH- 
aTesia HW BeC 3peJIbIX MOPCKHX PbO OoMbIUIe, YEM AHMAHHBIX, TO KOs@PHUHeEHT 
JOMOBHTOCTH VY HUX TOwKe Ooublue. CneqOBaTebHO, JIMMaHHaA ruiocca Gosee 
IMOQOBHTa, YM MOpPCKas. 
B mMTaHun r1occh JIMMaHa OosbIOe 3HaYeHHe MMEIOT Cue LyIOULHe OpraHu2MB!: 
usvgbi (Wo 50% vactotbl BcTpeyaemocrH), KpeBeTKH (qo 34%) ramMapHybI Jo 
6,6%), KpaOnr (40 7%), MossmtocKH (0 
0%), MHOPOWeTHHKOBLIe yepBH (qo ArGekc o 
0%), IHYHHKHM XupOoHOMUA (qo 32%) 
ppidnr (70 31%). Musugbr noeqarores 
“pIOOH 3HMOH, BeCHOM HW OCeHbIO; JIH- 
(/HHKH XHPOHOMHY, HaocbopoT, sMeToM. 
3 TeyeHHe froqa JHMaHHaa rsocca 
uTaeTCA- HeOAHHAKOBO WHTeCHCHBHO. 
+ AeKkaOpsA m0 dbeppalb H C HIOHA 110 
BrycT ruiocca MHTaeTCH OYeHb ciao. 
ASKCMMYM IIMTAaHHA NafaeT Ha BeceHHHe : 
feecalbr (MapT—mali), BTOpoH HecKOub- rae 6 8 °* temec. 
ko MeHbIIHMH MakKCHMyM — Ha OCeHb DoD 
|cenra6pp—nos6pp) (cm. puc. 2) SOE) HOTETO DINE, CLIC eas HOLE 
JI€@KCOB HalnloJIHeHHs 
QKoNOrHYeCKaA Xapak- mo mecanam (6) 
erepuctTuKa XaqxKxuo6en- 
1\KOrO THMAHa. XajpKHOeHCKHH JMMaH H30HpOBaH OT MOPS; ero MoMA 
peppnuaeT 7000 ra. MakcuMasibHaa ero rayOuHa Gombe 13 mM. Iny6nHb! CBbI- 
ue 5 M 3aHHMAICT OKOJIO NOJIOBHHbI AKBATOPHH; Ha THX PyOMHAX 3asleraeT yep- 
bIM jeueOHbIH HI. CepepHaad WacTb JIMMaHa MemKOBoyHAa. Ha rayOunax oT | Jo 
M OTJIaraeTca Cepbi HI, a B MpHOpexHOH momoce (qo | M rayOuHb!) HIMCTHIIT 
ecoK, OuTad pakyuia, KaMeHb. YpoBeHb BOJbI JIMMaHa, KaK HW KOHIeHTpallns 
Oe, HEMOCTOAHHbI. OHH 3aBHCAT OT TemMepaTypbl JICTHHX MeCAMeB HM OT OCal- 
‘OB. OOulaa COCHOCTh BOJbI JIMMaHa B NepHoy Halero UCCeOBaHHA KOMeOamach 
T 26,7% (1950) yo 36% (1952). KomnuectBo KuCOpoya H3MeHANOCb B pasHoe 
‘PCMA JOBOJIbHO CHIbHO. Tak, 17 aHBaps 1950 r. noo sbOM B 1OX*KHOH WAaCcTH 
‘Mana OblIo KHCOpoya 2,7 cm?/n; B cpeyHeH uacTH HMaHa9,12 cm?/n; BMap- 
1950 r. B TeX »%e MecTax OblIo 12,7 cm?/n. B Mome—aBrycte 
951 r. B M@JIKOBOJHbIX YacTAX KOJIMYECTBO KHCMOposa nayaio fo 0. 
sHayenve pH u3mMenas0cb B HeOOUbWHX Mpeseiax (7,35—7,8). HanOosee pesko 
3MeHAIaCb TeMMepaTypa BOAbl. SHMOM, KOra JIMMaH MOKPbIBaJICA JIbAOM, TeM- 
‘epaTypa BOJbI KaK HeMOCpeACTBEHHO MOJO JIbAOM, Tak M Ha ruryOuHe 6 M MOHH- 
Kanacb Jo —2°. JleroM oHa MOBbIUaIach Ha MeIKOBObe WO 29°, a nag rayOn- 
‘amu Jo 25°; riyOMHHaA Ke TeMMepaTypa OTMMYAaaCb OT MOBEP XHOCTHOH JIMIUb 
va 1—2°. Han6onee Hu3KHve TeMMepaTypbl HaOsOaIHMCb B ABHBape—esBpasie 
1950 r. u B aAHBape 1951 r. ; 

B nactosimee BpeMA JIMMaH ONpeCHAeTCA [PeHaKHBIMH BOAaMH NoJeH oOpo- 
UeCHHA. DTH BONbI BHOCAT B JIMMAH OOJIbINOe KOJIHYCCTBO A30THCTHIX BeILECTB, 
oaroyapa yemy, Hapsayy c ApyrumMu cbakTopamu, OnomoruyecKkasd MpokyKTHB- 
10CTb JMMaHa O¥eHb BemuKa. Ilo qanHpim VW. VW. Tlorpe6usaxa (°), duTrobenToc 
IVMaHa MpeycTaBseH 22 BHaMH MAKPOMHTOB, 3aCeJIMBLUIHX MeCJIKOBOAHbIe 30HBI; 
42 riyOHHaXx CBbIe 2 M OHH peyqKH. Buomacca MaKpO@uTOB H3MeHAeCTCA M0 MeCA- 
aam oT 1250 yo 500 r/mM?, mpuuem HaOvloJjaeTCA Ba MaKCHMyMa Pa3BHTHA: 
joNbIIOH BeCeHHUA (anperb Mali) HM MeHbUIMii —oceHHu (ceHTAOpb—OKTHAOpb). 
3006eHToc wiwMaHa oueHb Gorat. Buomacca 3006entoca B 1947 r., 


= 


'* n= lols, rae 1 — qanHa Tea B MM, U— BeC pblObl B rpaMMaX, S — YHCO HKPHHOK. 
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no gauupim C. B. Tpun6apta (4), Opa B cpegquem 1596 r/M? u_mocal 
KaTacTpoduyeckoro sleTHerO 3aMOpa  CHH3HJIaCb =O 847 r/M?, JOnuae y 
KOPMHaA WIA pbIO OHOMacca MoNperxkHeMy OCTa/aCb BbICOKOH (440 r/m?). Cyd ‘ 
110 MMUeBOMY CHeKTpy pbiO, MO YacTOTe BCTPeYaeMOCTH OTACNbHbIX PHAPOOHOF|I 
TOB B HX MIMUCBAPHTebHOM KaHasle H MO KOJIMYeCTBY TeX H APyrHX B JIMMaHeh 
Mbl MOXKEM YTBEP2KaTb, YTO KOPMOBbIe PeCyPCbl JIMMaHa He JIMMUTHPYIOT HH THC} 
JICHHOCTH pbiO, HH HX pocTa. BToro He/Ib3h1 CKa3aTb OO AOHOTHYCCKHX (pakTopa)}|) 
ocoOCHHO TaKHX, KaK COJI@HOCTh HM aMMVIHTya TeMMepaTyPHBIX KoOeOaHH|| 
(31°), TlockombKy COuIeHOCTb JiuMaHa 61H3Ka K OKeaHHYeCKOF ji 
HOBHJMMOMY, OHA He MOKeT OTPHWATeIbHO BUIMATb Ha PocT pbiO Hu Hf 
cospepanue. Ho MbI He MOXKeM OTPHUaTb KOCBeEHHOFO BJIMAHHA Ha pbi6 Come? 
HOCTH, NOHMKaloujeH TOUKY 3aMep3aHHA, BCJIEACTBHE Yero Boa JIMMaHa OXJawy 


jlaetca 3uMoi yo —2°. O Tom, uTO OxaxKeHHe BOALI JO ykKasaHHoro Mpees| 
OTPHUaTeJIbHO BJMACT Ha 2KUSHECATEbHOCTb PIO, MOXKHOCYAUTb MO MHTAHHI) 
(puc. 2). M3 puc. 2 BHAHO, YTO KOJIMYeCTBO MYCTbIX KEJYIKOB 3HMOH Pe3KO BOCt 
pactaeT, a HHJeCKCbI HanOHeHHA TagaioTr. CnaOo MMTaoTCA NpH HH3KHX TeMME 
paTypaX BOJ[bI He TOJIbKO MOMOBOS3pedbIe PbIObl, YTO MOXKHO OOYCJIOBHTb Paci 
MHO?KEHHEM, HO H HenlosoBo3spesble pbiObl. Tak, 20 u 22 snBapsa 1951 r. Opiny 
seKpbito 150 ppi6, u3 Hux 34 9K3. (43,6%) monoBospembIxX H 57 9K3. (79,1% 
HEMOJIOBO3PeJIbIX OKAa3aIMCb C MYCTbIMH Ke/yAKaMH. 

YepnomopcKan ruiocca aABAIAeTCH OopeaIbHO ATJIAHTHYeCCKHM PeJIMKTOM) 
Ona 3acesnet B Uepnom mope cao mocrosHHOoH Temnepatypbl (+7 +9°) (7) 
B suMaHe sIeTOM TaKHX TemMiepaTyp Her. C HIOHA NO CeHTAOpb BOa JIMMaHa Ha 
rpepaetca Jo 20—29°; KucIOpOAHbI pexKHM B Hiosle—aBryctTe pe3sko yxyAuaercal 
B CBA3H C 4eM MHTaHHe rloccbl MOUTH MpeKkpaulaetcA. B HekoTOpble rojbl 3HMO} 
MH JIETOM CKJlaq{bIBalOTCA KpaliHe HeOWarOMpHATHbIe AIA POCChI YCOBHA, TIphi 
BOJ[ALLLMe K MACCOBbIM 3aMOpaM, TOJIbKO BeECHOH HM OCeHbIO YCJIOBHA *KU3HH TJIOCCI 
B JIMMaHe BnowHe OlaronpuATHbI. B sTO BpeMH OHA YCHJIeCHHO TMTaeTca. 

Urak, B pe3KO MeHAIOUINXCA TeMMepaTYPHbIX YCJOBHAX XajoKHOelicKor: 
JIMMaHa TPH MOBbILUeCHHOH, B Npeyesax OKeAHHYeCKOH, COJeHOCTH rulocca MpeTep 
mela pA MopdoslormyeckHxX HM OMOOrHYeCKHX H3MeHeHHH, BbIparxKarouluxc: 
B YCKOPeHHOM pocTe Ha TlepBOM Foy X%KH3HH, B paHHeM CO3PpeBaHHH MOJIOBbI! 
*Kele3, B COKPalleCHHbIX CpOKaX Pa3MHOXKeHHA. YCKOPeHHOe Pa3MHOKEHHE | 
YBeIHYEHHE MJIOOBUTOCTH ABJIAIOTCA OTBETHOH peaklvel BHa Ha HeOaronpHArT! 
HbIe€ YCJIOBHA, BbISbIBAIOWIMe MaCCOBYIO 3JIMMMHallnio ocobeH. Bbitb MoOxKeT 
cyOJleTaJIbHbI€ YCJIOBHA (MOBbILICHHaA HM TOHM2KeHHAaA TeMMepaTypbl BOJbI) CIy 
KAT «I1YCKOBbIM MCX4HH3MOM» ObICTpOro pasMHOXeHUA, LuddpepeHUMpOBKH U co 
3peBaHMA Kak COMATHYCCKHX, TaK H IOJIOBbIX KJICETOK, YTO B KOHEUHOM HTOre IPH 
BOAT K H3MeJIbYUaHHIO pbid. 


OjecckHi rocyapcTBeHHbIli yHHBepcuTer Tlocrynnao 
um. HM. HW. Meunuxospa 5 XI 1955 


: UHTHPOBAHHAA JIMTEPATYPA 


'C. B. [Tpuu6aprt, Ipan. Onecpx. yuis., B. 3 (64) (1950). 210.11. 3atnes 
TAH, 87, Ne 1 (1952). * ©. C. Zam6pu6opm, Tes. Onecck. o6meropog. 6uonorH4 
KoHpep., mocBauy. 300-meTHIo Boccoex. Yxpannbl c Poccneli, 1954. 40. C. 3am6 pu 
Gop, Tp. Onecck. ynus., 145, B. 7 (1955). ®W. HW. Wy3anos, Boas. MOMM 
OTA. Guom., 1, 9 (4) (1954). °° UW. UW. Torpe6usk, pan. Ogecnk. yuis., B. 2 (53) (1949), 
*7T. C.- Paec, Tp, Mucr. oKxeanoa., 4 (1949). 
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Jloxaaye Akagqemun nayr CCCP 
1956. Tom 109, Ne 5 


PH3HOJIOTHA PACTEHHH 


A. B. TEP-ABAHECAH u WH. B. TAYCMAH 


BHOJIOTHYUECKOE SHAYEHHE CEMAOJIDHbIX JIMCTbEB 
B OHTOFEHE3SE XJIOMUYUATHHKA 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoseim 14 IV 1856) 
H3yueHveM BJIMAHHA SHOcMepMa H CeMsOueH Ha pasBuTHe 3apoyblla pac- 
eCHHH B MpOUIOM CToMeTHH saHHMaviucb: Hapmb Bouya (1779), Caxc (1828), 
3au Turem (1873), BnownnescKuh (1876) u ap. C orkppiruem I, C. Hapainupio 
1898). WBoHHOrO ONMOAOTBOPeHHA Y UWBETKOBbIX PpacTeHHH HHTepec K MpHpose 
}HJOcMepMa 3HayATeIbHO BOspoc. Ha MHOroUHCJICHHbIX OOLEKTAX Y JIBYJOJIbHbIX 
Ji y OAHOAOJbHBIX PaCTeHHH BbIACHHaCb, C OMHOH CTOPOHbI, HX OvOMOrMyecKaA 
OVHKUMA, C APyrou, yCTaHaBJIMBaslacb CTeMe€Hb H3MeCHYMBOCTH [pH3HaKOB 


M3yuennue PYHKUAH CEMAOJIBHbIX JIHCTOUKOB Ha XJIONYVATHHKE JOCTHTAaJIOCb 
VWaJIEHHCM HX Ha TOABHBUIHMXCA BCXOjjax. Takaa MeTOJHKa BCEICTBHe CBOero 


UcxoRHbH MaTepHawd uU MeETORUHKA. PaboTta MpoBogusmacb 
: 1952 no 1954 r. Ha Cpequea3uatcKol onbITHOW cTaHwHH BcecolosHoro HHCTH- 
ryTa pacTeHHeBoycTBa nox TalikeHToM, Ha 6a3e uMerollelHca TaM OOWIMpHou 
JKOJJICKILMH BHOB ¥ COpToB xsJiomuaTHHKa. B 1953 r. pabota MpoBoAHNaCcb, TOJIb- 
KO Ha coptax Buya G. hirsutum L. (137-c,C-460, BMIP-17), a B 1954 r. B onbIT 
5bUIH BKJIOUCHbI elle TPH BAA XMomuaTHUKa: G. barbadense L. (copra Maapaq, 
PDyaqu u Aumyun), G. arboreum L. (K-2999 u3 VMuyqun) u G. herbaceum L. 
W(K-2773 us Kura). © 

Jaa pa6orbl 6pasica CeMeHHOM MaTepHas, CAMOONBbIWICHHbIM B TeyeHHe 2 ser. 
JIA Pa3PeLUICHHA MOCTABJIEHHOH 3aqayH HeEOOXOAHMO ObIJIO H30JIMPOBaTb CeMsI- 
JOM OT OCH 3apofblua, a 3aTeM HaHTH yCJIOBHA, NpH KOTOPbIX OyfyT OOpasoBbl- 
BaTbCA KaJIJIIOC, KOPeHb HW aBeHTHBHbIe MOUKH. 

Bropoit Haweli 3aqaveli ABMAVIaCb M30JIAWMA 3apofbllueH OT CemsAoueH, 
/a 3aTeM CO3aHHe OecCeMAOJbHbIM MOOeraM YCJIOBHH AIA pocra W pa3sBHTHA. 
‘Tlepeyq onpirom cemena 06e33apaxKHBaJIHCb HW NOMeLMaIHCb Ha CMOYeHHYIO Pub- 
| TpoBayibHy1o Oymary B YauiKH Ilerpu, B’repmocraT npH + 30°. Ha Bropbie cyTKH 
Ha Xasla3a/IbHOH YaCTH CeMeHH JeslasICA JIAHWeETOM Haf[pe3 Ha HapyKHOH MIOT- 
Hol o6omouKe — Komype. Tloce 9TorO NPM MOMOMIM MpenapoBaIbHOH HPVIbI 
€ CeMeHH CHMManacb KoxKypa HW BHYTPeHHAA NwieHyaTasd OOo0UKA (ObIBLIMH BTO- 
poi uHTeryMeHT). Jlanee, y3KHM MCHILMHCKHM JIAHUETOM JeuaJIHCb Hafpesbl Ha 
‘elle Ca60 BbIPaXKeCHHbIX KOPOTKHX YepelkKaX CEMAAOEH, HM JIerKHM HayKHMOM Ha 
| KOHYHK 3apOfbIleBorO KOPHA 3apOsbIlll OTAeMAICA OT CeMaouel. Takum oOpa- 
20M, XMPypruuecKHM ITyTeM C CeMeHH YAaAIHCb B OMHOM CJlyyae CeEMAAOIH, B 
EpyroM — BCA OCb MpopocrkKa. : 

Visonupopanuble CeMAAOM NOMeHIaIMCb Ha MpeABapHTe/IbHO MpOKaJeHHbIH 
| HECOK, CMOYCHHIM JECTHJIMPpOBAaHHOH BOOM, HU 3aTeEM BHOCHJIMCb B TePpMOCTAT 
| upu +30°. Caer oka3biBaeT TOPMOSsAllee BIMAHHE Ha Tpomecchl perehepalkHH 
¥ cemajouei. 
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Ha 2—3 cyTKH Ha YepelikaXx CeMAOsIeH OOpas0BaJIHCb BHAMMbIe Tla3OM Hi 
IIbIBBI Kaultioca. Bawio yCTaHOBJIeHO, YTO MpPOHCXOAUO PaspacTaHve KJIeTCH 
[lapeHXHMbI CeMa#jOuel; OHH CTaHOBHJIHCb CyKKyJeHTHBIMH. Ha 6—7 CyTKH Ci) 
MAOH CPOCMHCb KaJWIIOCHbIMM HalIbIBaMH, OOpasys Kak Obl «MOCTHK». 

OHOBpeMeHHO C paspacTaHHeM KaJIJIOCHbIX HallJIbIBOB, C YBeJMYCHHEM YH 
la KI€TOK B KaJWIIOCHOH TKaHH, OWKe K MPOBOAAMEMy NyyYky CeMAJOJIbHBI), 
JIMCTbeB, OOPa3O0BaIHCb MepBble: TpaxeHAbl B TKaHH KOpelliKa. 

Ha paHHuX CTausiX KOPellOK He HMeeT pe3KO OYePYeCHHbIX rpaHHu Hu cab} 
BbUeIAeTCH H3 TKAHH Kauioca. Kopenb MoABsAeTCH H3 Kasoca Ha 7—9 Jens 
Tlubpepenuualua TKaHeH B KOPHE YaCTHYHO HAYHHAeTCA elle B KaJIJIOCHOH TK 
Hu. Ha 12—16 yenb OOpasyloTcsA BUAMMbIe rs1a30M a\BeHTHBHbIe NOUKH. B omby 
TaX IIPOWeHT CPOCWIHXCA KaJJIOCHBIMH HallbiBaMH cemajoue papeH 10—1& 
a IIPOUCHT aBeCHTHBHbIX OOpasoBaHuli Ha CpocuiMxcA Cemsonax 70—85. B Bost 
HHKHOBeHHH KOPHeli HW aBEHTHBHbIX MOUeK Ha CEMAOJIbHbIX JIMCTbAX XJONYA 
HHKa MpHHHMaloT yuacTHe TKaHH KavJl1oca. 

AnaTomuyeckHit aHasiM3 moKa3as, UTO Ha 16 jeHb copMupyroulasicaA NOUK 
uMeeT ccbopMHpoBaHHy!IO MpoBoyautyio cuctemy. I]puH MoBbiwueHHOH BJlaKHOCTH 
H MIpH Temnepatype +30° npoueccbl O6pa30BaHHA KasOca H KOpHeoOpasoBéEl 
HUA HyT akTuaHee y BuOB G. hirsutum L. u G. barbadense L. 4 MequieHHee | 
Bpuyjop G arboreum u G. herbaceum L. 

C nospseHvem (B yCOBHAX TepMocTaTa) aJBCHTHBHbIX MOo¥eK CeMAOJIH! 
HaxoauMeca B Yaikax Ilerpu, nepenocuncb B Tenmuuy. B Tense OHH BbICal 
XKUBaJIHCb B COCY]{bI C MOUBOH, CMCLIAHHOM C MeCKOM, H CTABHJIHCb B CTCKJIAHHbI} 
ALLHK, Pe MOMep2kHBaaCb NOBbILICHHAA BaKHOCTh. OMHOBPeMeHHO C ToABIe! 
HHeM Ha CeMAOAX AJ[BeEHTHBHbIX OOPa30BaHHli HM BbICaKOH HX B OOKC BBICe 
BaJIMCb B YCJIOBHAX. TeMJIMUbI H KOHTPOJIbHbIe CeMeHa. 

OJHHM 43 CaMbIX BaXKHbIX (pPaKTOPOB B IIpolecce yxojja 3a NOoOeraMH H3 CeMAy 
AONeH ABJIAeCTCA NOsepxKaHve B NepBble ABe HeAeJIM MOBbILICHHOH BJIa2KHOCTH| 
a 3aT€M TOCTeMeHHOe €€ MOHMKEHHE, YTO NOCTHTAeTCH MPHOTKPbIBAHHeM CTeKOs 
Hal SAULMKaMH. ¥ 

BupamuBaHwe pacTeHHH H3 3apPOAHMeH, IUMEH 
HbIxX CeMA Rone H. Ocu 3aposbiuen nocie yqaseHua CeMAONeH NoMenltal 
JIMCb B Yak TlerpuH Ha *PUIbTpOBaJIbHyIo OyMary, HacbILIeHHy!O MHTATeJIbHbIN 
pacTBopom 2% caxapo3bl, H CTaBHJIMCb B TepMocTaT mpH +30°. Ha 2—3 cyTkY 
MOApocuive B TepMocTaTe OecceMAOJIbHbIC 3aPOMbIWH MePeHOCHJIMCb B TeMHILY 
BbICAXKHBAJIMCb B KIOBETbI (Ha paccTOAHHH | cM pyr OT Apyra), B yBJIaxKHeHHbIt 
2% pacTBOPOM CaxapoO3bl NecOK, KOTOPbIMi IpeqBapHTebHO TWATeJIbHO MpoKa: 
JMBasicaA. KiopeTbl C paCTeHHAMH MOMELIaJIHCb B CTECKJIAHHbIM OOKC, B KOTOPOM 
B TeyeHHe CyTOK IIpofepxKuBaslacb TemlepaTypa + 25— + 33°. JIna mpey- 
OXPaHeEHHA OT OPKOFOB MIPAMBIMH COJIHCUHbIMH JIYYaMH KIOBETHI ObIWIH 3aKPbITb 
cBepxXy MapJleli, a TeMWIMYHad paMa Ha| OOKCOM OOMa3bIBasaCb CaObIM pacTBO- 
DOM Mea. ) 

Ha 10—14 jens, c nosBieHvemM NepBoro sIMcTa BepxymeuHOli MOUKH Mpo- 
pocTKa, pacTeHHaA MepecaxKMBaJHCb B ALLMKH MW B OyMaxKHble CTaKaHYHKH C T0U- 
Bolt. JlyumMe MOUBCHHbIe YCOBHA AIA POCTa MPOPOCTKOB, JIMWICHHbIX CeMAO- 
Je, MpeAcTapssaer cmMecb 2/3 nouBbl c neckom. HanxyiuMe MOUBeHHbIe yCIOBUA 
AA POCTA MpOpocTkKoB MpecTaBsAeT MeCOK. COBepWIEHHO HeBO3MO%KEH POCcT 
MIpOPOCTKOB B TleperHoe: B 9TOM CJIyyae rHOeNb pacTeHuii coctaBysaet 100%. 

PbIXJIEHHE MOYBbI MPOHSBOAHIOCb OCTOPOXKHO, YTOGHI He MOBPeAHTb CAMIUKOM 
H@KHbIM HW ClaObld 3apofblUeBbIt KOpeHb. [lomHBbI AaBasIMCb MO MaJIeHbKHM 60- 
po3qkaM BO H30ex%KaHHe OOpas0BaHuaA KOpKH. C NoABeHueM JBYX HaCTOALIMX 
JIMCTbEB Y IPOPOcTKa OT 3apofbllua HW y NPOPOcTKa aBeHTHBHbIX MoyueK Oba Wana 
*KUNKaA MOMKOPMKa, H3 pacueta mo 10 r aso0ra u doctbopa Ha Bespo BoOgbI. 

B base 2—3 HCTbeB ONBITHBIE H KOHTPOJIbHbIeC PaCTeCHHA BLIHOCMMCh U3 
TeNJIHUbI Ha BOSAyX. ExkeHeBHO PpacTeHHA B ALMKAX MOMBAIMCb UM PbIXMHICb. 
Ha 5—6 Jeb mpeObiBanua pacTeHHit Ha BO3flyxe OMbITHbIe pacTeHHd B (pase 
3—4 JIMCTbeB, A KOHTPOJIbHbIe B chase 5—7 NHCTbEB BbICAKUBAUCL B rpyHr. 
Ilepecayka mpopoqusiacbh Kak B yTpeHHue (c 7 0 9 vac), Tak HR BevePpHHe YaCHI 
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17 no 18 yac.). Pacrenun c KOMOM 3eMJIM BbICaXKUBAJIUCh B JIYHKY, Kyla npel- 
typpu%ebHO Hacbiliasacb MeperHofiHad 3emaa u HaJIMBavlacb Bolla (iio 1Os5iea 
‘qmyuky). [loce Bpicaqku pactennit cpazy xe nojapamacb Boqa. Pacrenua cll 
: 1 Sam Beyepa B TeueHve O—7 Hel 3akpbiBasHCb OT TIPAMbIX COJIHEUHbIX JTY- 
‘gd OyMaoKHbIMH KOJIMakaMH. TlonuB npogsommanca B Tevenue 2—3 quell. Uepes 


‘i Puc. 1. Copr ®yaqu. Crepa —KouTpoup. Puce. 2. Copr Pyayn. Crepa— KonTpouIb, 
cnpaBa — «CeMAJOJIbHOe» pacTeHHe Hece- cnpaBa—«3apoOjbllieBoe» pacTeHHe Hece- 
OM MeHHOH reHepauHH (Ha 100 jeHb) Me€HHOH YreHepalHH (Ha 100 jeHb) 


p—6 HEH JaBasca Bropok noms. B Hayase aBrycta NPOBOMaCb YeKaHKa ONbIT- 
JX MW KOHTPOJIDHbIX pacTeHHi. 

HecemMeHHoOe NOKONeCHHeE CeCMAAOMNbKBHBIXY H BaP O- 
ypbl Ile BbI xX» pacTe Hu i. Pacrenus H3 Cemajoulel ucclesyembix 4 BHOB, 
yPOUYYeHHbIe H3 ayBeHTHB- 
wpoIX TOYeK, He HMeJIH pes- 
MX pasIHUHH B HaCTyIVe- 
JM (bas pa3sBHTHA M0 CpaB- 
y{eHHIo C KOHTpoOvieM, Tora 
wJRK Y 3aPOjbMWeBbIX pac- 
HHH BereTalMOHHbIA NMepH- 
y(4 Obl CHJIbHO pacTAHYyT. 
PAK HalpvMep, CeMAOJIb- 
»fole pacrenua copTos 137-d, 
306, Haspouknii (G. hirsu- 
- jum L.,), a Take erumet- 
jsut copt Pyagu (G. borba- 
jJense L.)u o6pasen u3 Mn- 

au K-2999 (G. arboreum L.) 


JeTynumu B da3sy cospeBpa- Puce. 3. IlBerkn, Bapbupyiomne no BeMYHHE Ha 3apojbi- 
jus wa 2—4 qua panbuie WeBbIX PaCTeHHAX BMepBOH CeMeHHOH rebepauHH. Cuiepa — 


cs 43apOjJIbIWIeBbIe)> CnpaBa, — KOHTpOJIb. (copr 137-d). 
_ POHTPOJIbHBIX pacTeHHH, E gous ee? u 


Jorfa Kak BereraHoHHblii 
peproy y 3apofpmlueBbix pacreHuli pacTHHYJICA HaCTOJIbKO, YTO Te Ke BbIllie- 
| Ka3aHHple OOpa3itbl NorvOmu mo3qHel OCeHbIO, He YCIleB PaCKPbITb HH OHOH 
opo6oukn na Kycrax. AJ/BeHTHBHaA MpHpoOa CeMAOJIDHBIX PACTeHHH CKa3aJlaCb 
|; Ha ux Mopdosoruyeckux MpH3Hakax. OHH OTJIMYaIHCb OT KOHTPOJIbHbIX 
3aPOJbILMeBbIX PaCTeHHH Oomee BbICOKHM POCTOM, KPyIHbIMH KOpOOO"KaMH , 
}OJIbLUMM 4HCIOM OyTOHOB ¥ KopoboueK. Tak, CCIM Ha KOHTPOJIbHOM paCcTeHHH 
epta 136-d B cpeyHem Opi0 60 Kopobo"eK HM OYTOHOB, TO y CeMANOJIbHBIX 80, 
i 3aposbIMIeBbIe MMe WMb 20 wt. Ha KONTpOMbHbIX pacreHuAaAx copTta PyayK 
BI0 17 KOpoOoueK H OyTOHOB, Ha CeMAJOJIbHbIX 25, a 3apO/{bILeBbIe HMeJIK 
)’ ar. Ananorwunan KapTuna Ha6wiojanacb HW Ha OOpasue v3 Maqun K-2999 
‘IleppaxvH reHepauuaA CEMAAOMKHBX H BAPORbHMe- 
361X pacTeuu H. B neppol CeMeHHOH renepallk pasHutla Me2KY ONbITHIMA 
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H KOHTPOJIbHBIMH PaCTeHHAMM COXPaHHlaCb B MOJIHOH Mepe; KpoMe Toro, Mp<{j 
ABMJICA PAH IPH3HaKOB, HeCBONCTBEHHEIX CopTy 137-d, Ha KOTOPOM MbI TOKaxKe} 
pesyJIbTaTbl Hallux HaOJOAeHHi. 

CemaJOuIbHbIe paCTeHHA MMe MOLI 10 CpaBHeHHIO C KOHTposeM H Oowey 
OOHCTBEHHBIA KycT, C Oosee KPYMHbIMH JIMCTbAMH, KPyNHbIMH KOpOOOUKaM): 
HW OOJIbLUHM UHCJIOM OyTOHOB H KOpoGoueK. HanOoubuiMi pasmMaxX H3MeCHYHBOCT| 
B TepBoli reHepaluu HaGwofaeTcA Y 3apOfbIWeBbIX pacreHul. CpeqW HUX MOXKHE 
ObIIO BCTPeTHTb PaCTeHHA C MEJIKHMH IBeCTKAMH, JIMOO C HeOpaSBHTbIM T1ATHI) 
jlemecTKoM, su60 c 4—8 wsenecrkamu. Hannunve 4 pHuBeTHHKOB (BMeC1) 
HOPMAJIbHBIX TpeX) H 8-JIeMeCTKOBBIX I[BeETKOB — ABJICHHE AHOMAJIbHOe He TOJIbK i 
quia copta 137-c), HO H WWIa BHa B WesoM.-M3MeHeHHA KOCHYJIMCb TakxKe | 
THHOB BeTBJICHHH, a Tak2xKe XO3AHCTBeEHHO WCHHbIX NpH3HakoB. Tak HallpHMeyf|) 
eCJIH J\JIMHa BOJIOKHa y KOHTPOJIbHbIX pacTeHHH KoseOeTcaA oT 30 Jo 31 MM 
TO Y CEMAJOJIbHBIX pacTeHHii — or 28 jo 34 MM, a y 3apofblUeBLIxX — OT 10 Jf 
29 mM. Bec cbipia B OHO KOpOOoOuKe Y KOHTPOJIbHbIX, COOTBETCTBCHHO, KOueOue'| 
ca or 6,5 go 7,5, y CemaAqOmbHBIX —oT6,3 Jo 8,6, y 3apogblUeBLIX—OT 3,2 JI 
5,0 r. Takum o6pa30M, H3 MOJYYeHHDIX Pe3YJbTaTOB ABCTBYeT, UTO Kak CeMS| 
JONbHbIe, TAK H 3apOfbIWeBbIe pacTeHHA B HepBoll reHepalHH HMeIOT OOVIbILY)) 
H3Me€HYMBOCTh H HOBOOOPa30BaHHA, MPHYeM eCJIH y MePBbIX HaOJOMAlOTCA ABJIG 
HHA, CXOJ[HbIe C PeTepO3HCOM, TO Y BTOPbIX — ABHO BbipaxKeHHble MpH3Hak 
AeMpeccHBHOCTH. 

Bropat reHepanwuHaA CEMAAONBHUX H 8BaAPOAHUWeBH 
pacteuuu. B 1954 r, onbiTHblt MmatepHan, coOpaHHbii OTJe/bH 
c KakKoro CeMAOJIbHOrO H 3apOJbIIMeBOrTO paCTeHHA, BbICeBaICA Noes 
HOUHO B BHJe OT/eJIbHbIX CeMel. 

Kak oKa3aJIW pe3yJIbTaTbl AHAIH3a KaXKOM OMbITHOM CeEMbU, KaK CEMAOUIE 
Hble, TaK H 3apOJbIUeBbIe PAaCTeHHA MO KOJIMYECTBCHHBIM MOKa3aTeJIAM H M0 Bere} 
TaUHOHHOMY TlepHoOsly MpHOMHKaIHCb K KOHTPOJIIO, XOTA H3MCHeHHaA MpHpoy} 
OMbITHBIX PacCTeHHH, YCTAHOBJICHHad BMepBOH reHepalWu, COXpaHsAaCb B OMPE 
JeIeHHOH CTeMeHH HW BO BTOpoh reHepauHH. Tak HallpHMep, HeKOTOpple pacté 
HHA B peestax 3apOj[bILUeBOH CEMbH H3MCHAIOTCA HAaCTOJIbKO CHJIbHO, YTO B HU 
TPpyYHHO OblWwIO y3HaTb HCXOJHbIM copT 137-h. 

B WeJIOM y 3apOJbILUeBbIX pacTeHHH BO BTOPOH reHepalluH HaGo,aeTca MC 
BbILUGHHe KH3HeCHHOCTH IO CPpaBHeHHiO C HCXOJHbIMH pacTeHHsMH. Cpeyqu cems 
JOJIbHBIX CeMeH ObIH OTMeYeCHbI 3HAYHTebHO MpeBOCXOAAMIMe KOHTPOJIbHb 
MO PAY BaXKHbIX XOSHHCTBCHHbIX MPH3HaKOB. 

Ucxoa W3 NOYYeHHbIX Pe3YJIbTaTOB, MOXKHO IIPHATH K BbIBOAY, UTO CeMs 
AOUH, MOMOOHO SHAOCMepMy, HrpatoT upesBblYaliHO BaxKHYIO POJIb B MOporeHt 
3€ H Ppa3BUTHH paCTeHHH; OHH, OarojqapA cBoel cnemwuduyeckoH mpupom 
ABJIAIOTCA OMNPENeJICHHbIM OMOJIOrHYeCKHM (baKTOPOM, COXpPaHAIOMHM Hacwe) 
CTBCHHYIO KOHCe€PBaTHBHOCTb Bua. 

[IacTHuHocTbh CeMAJOMbHBIX HW 3aPOAbIWeBbIX PpacTeHHl B NepBol H BTOPO 
reHepallHAX aCT BOSMOXKHOCTh MCHOMb3OBAHHA MPaKTHYeCKH HHTepecHbIX Cop: 
B Kau¥eCTBe HCXOAHOrO MaTepHasla B CeTeKUMM XJONYATHHKa. 


; 


Bcecor3Hbli HHCTHTYT Iloctrynnato 


| 
| 
| 
pacTeHHeBoscTBa 6 II 1956 | 
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Aokaayge Anagemun nayx CCCP 
8 1956. Tom 109, Ne 5 


SOOMOMH f1 


JI. C. TUIMKMAH 
O ®HJIOTEHETHYECKOM PA3BUTHH POA ANACORAX 


(TTpedcmaeaeno axademuxom H. H. Ul manveaysenom 25 III 1956) 


Akysbt poga Anacorax WMpOKO H3BeCTHBI U3 BeEPXHEMEMOBbIX OTJOXKeHHE 
#scerO MUpa; NOABJIAIOTCA OHM B HH3aX CCHOMAHA H BbIMHPaloT B KOHUC BepXHero 
wena. OT pa3sMUHbIX MpeAcTaBHTeeH STOFO POa H3BECTHbI TOJIbKO OTCJIbHBbIC 
yObl. 

B OMMCbIBaeMOH KOJIJICKIMH UMeIOTCA 3YObI CeHOMaHCKOrO BOSspacta U3 Ca- 
OaTOBCKOH (Capatos — 3 ropusouta, cent. H. BanHopka — 2 ropusonta), Basa- 
opckol (cen. [laqbi— 2 ropu30nta), Bpaucxol, MockopcKolt u Kypckoli 06- 
aacteH, Tayokukckolw CCP; TypoH-caHToHckoro Bospacta — u3 Y36eKcKol CCP 
AspiM-Tay) uw KamMnaHcKoro — u3 CapatoscKkol o6n. (cen. Mamas Ppi6xa). 


Taouuya 1 


Cpenzynaa Paguye Kpu- OrHoweHHe 
es Uncu0 BEICOTa Yrou B BH3HbI {panes 
Bug Palion, Bospact 9x3. | KopoHKH | Bepwiune 3y6a| BHyTpeHHeli | KOPOHKU Kk 
B MM CTOPOHBI 3y6a BUUUKS 
KODHS 
Anacorax Kamau, 
pristodontus Masaa PpiOxa 
CapaToscKkoH 
OON. 20 759) 70—85° 7 4 BhIIe | O2—68 
TYypou-caHTOH, sats 
Aspmm-Tay 154 7 60—75° 4,0—6 46—80 
Palacocorax ‘| CeHoman, 
faleatus Bepxuult ro- | 
PH30HT, : 
Capatos 415 3,9) 50—65° 2—4 | 36—80 
(65° yacTo) 
CenomaH, 
CpegqHun ro- 
PHSOHT, : d 
CapaToB 103 3,8 | 40—60° 1, 75—3,5 34—80 
| (60° enn- 
HHUHO) 
CeHoMaH, 
HwxuHHi ro- 
PH30HT i 
CapaTos BT he S07 Fosse (4095-35 | 28 —80 
CeHoMaH, | 
HwKunkt ro- 
H30HT i! 
is ce eon 32 |aMee 40—50° | 1,25—2,25 | 36—66 


- Crparurpaduyeckoe pacnpeseneHve 3yOoB pojla Anacorax B BepXHeMEJIOBbIX 
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OunucaHue MaTepuHadsa. BBocxo,alem cTpaTurpadpu4eckoM pach 
pese 3yOnr Anacorax yBeJIHYHBaIoTca, HapyXHbIii Kpait 3y6a usrH0aercs BCy 
Goble, PE3KO COKpalaeTCA C Ka%KbIM TOPH3OHTOM MPOMCHT WeMbHUOKPanHHy 
3yO0B; VrOul B BepilMHe 3yOa HeEH3MeHHO yBemMuMBaeTcH. KopoHKH CTaHOBATCR 
Bce 6oulee HOXKCBHHbIMH, payHyC KPHBH3HbI YBeJIMYMBaeTCA; KOPOHKM H3 HHcy 
KHX CTaHOBATCA Bce Oowee BbICOKHMH (HH3KHe€ KOPOHKH COXpaHAIOTCA TOJbKI 
y cCaMbIxX 3aqHHx 3y6oB); OTHOCHTeIbHad WIMHa koOpHelt yMeHbIlaeTC 3 
(em. Ta6m. 1). i 

Takum o6pa30m 3yObl poga Anacorax, BOSHHKHYB H3 KOHYCOBHJHbIX Tpexy 
BEPUIHMHHbIX 3YOOB (Ha HEKOTOPbIX 9K3CMIIApaxX H3 HHKHAX CCHOMAHCKHX PC} 
PH3OHTOB MOXKHO OOHaPyXKHTb HEOOMbUIOH SyOUHK HE TOMbKO CO CTOPOHbI BHYM 
TpeHHero Kpad KOPOHKH, HO H Nepex HapyxXHbIM KpaeM), CTAHOBATCA TONDINY 
MW lpecOpasyiorca B perkymue 3yObl. B cenomane M0 cBoelt cbopMe, NPOMOpUMAly 
H H@COMHCHHO (YHKUMOHAIbHOMY Ha3HaveHHio 39TH 3yObl aHaOrHyHb! 3yOaly) 
Squalus, uro O6bacuHaer oTcyTcTBHe 3yOoB Squalus B Tex 2Ke ropv3oHTax. 4 

PasputTuve pexyulero 3yOa OObACHHeETCA YIJIOUJeEHHeM erO KOPOHKH B Tepe 
Ne€HIUKYJApPHOM HampapseHHu K ee wupHHe. Tlospnenne usrvOa HapyKHOP}h 
Kpax 3yOa ABJIAeTCH MOJOKUTEILHON aantalvell B pasBHTHH PyHKUMH pesaHbal 
3a3syOpeHHOcTbh Kpad 3y6a TaKKe COOTBETCTBYeT YCHJICHHIO STO CyHKUMH. Y Be} 
MueHHe yruia B BeplliMHe — 9TO MOKasaTe/b YBEIMYEHHA PerKYIINX BOSMOK) 
HOCTeli KOPOHKH. S3yOpl pexymeH PyHKUHH B MONepeyHbIX pxAax pacwoJo 
2KCHbI Ha HEKOTOPOM PaccTOAHHH OAM OT Apyroro. MmeHHo Tak paciowararrcs 
3yObl THNHYHBIX pexyuesyObix akya (Lamna, Oxyrhina, Carcharhinus, Galeo} 
cerdo, Sphyrna uv. 4.). Hao6opot, KOHYCOBHAHbIe HU WHIOBMAHbIe 3yObI, Kal} 
IIpaBuJlO, B NOMepeyHbIX PAaX TECHO MPHMbIKAaIOT [pyr K Apyry. 

Y coppemeHHoro mpefctaputeia samunyq Odontaspis tauris HaOswjaercy 
TeHJIGCHUMA K OOpa30BaHuio pexyilero 3yOa. Ha umerolelica B MOeM pacnopsxet 
HHH yemocTH O. tauris MoxKHO HaGwOfaTb Culeqyromliee: NepesHue 3yOp! (3—4 pa} 
la) KOHYCOBH{HO-IWHJIOBHHbIe, OCYMWIECTBUIAIOMMe CPYHKIHIO 3axBaTa W yyep2xKad 
HUA, PAaCNOJOReHbI Ooslee HIM MeHee TECHO; Me2xK]y OOKOBbIMH 3yOamu (7—8 pa 
OB) UMeIOTCH 3HAUHTeJIbHbIe HHTepBasIbl. OHM CxKATHI M MpHONM2KAIOTCA 10 (yHKl 
WMH K pexkyuyuM. Saquue 3y6ni (1O—11 payos) noyxog4ar Apyr k Apyry HacToMbK 
TeCHO KaK B MOMepeuHbIX, TaK H B NepeHe-3aHHX pAaX, YTO, HECMOTPA Ha HaJ 
ye 3aOCTPeCHHbIX KOPOHOK, OTBeUAIOT (VHKUMH WpoOmeHHa, oOpasyxA euHYyK 
yAapHyto MoxyuKy. Ofwako PyHKUHA ApoOMeHHA y 3aqHux 3yOoOB STOH THMMY 
HOM TMesarvyeckou akyJIbl, Oe3ycIOBHO, HMeeT BeCbMa BTOPOCTeMeHHoe 3Haye 
HHe;, MOCTATOUHO 3aMETHTb, YTO Ha MMEIOWIEMCA 9K3eMTIApe 10 nepeqHux MepeqHe 
3aHHX PAQOB 3yOOB pacnowomwenb Ha 10,5 CM JMHbI YemOCTH, a CleyIOMHl 
10 3aqHux paAOB 3aHyMatocT BCero 2.6 cM, YTOOBI HarIAHO MpeACTaBUTb OTHO! 
CHTCIbHY!0 POJIb STUX 3yO0B. SaqHue pAAbI y STOM PopMbI peqyuMpyrorcsa, Kal 
3TO, BEpOATHO, NpoMsouwio uy Lamna u y Oxyrhina; noqo6Has pekoucrpyKuMs 
cBi3aHa C pasBiTHeM permyllHx 3yOoB. HuTepmequanbubie syObl BepxXHel 
YeJOCTH — HariaHbId WPWMep OCYIMeCTReHHA TOM Ke 3aqauH ApyrumM WyTeM 
Ecau 3ayuue 3yOpi y Odontaspis tauris orogBuraiorca K yruiaM YesmocTelt 4 110 
CTEN€HHO BbITCCHAIOTCA TMepeHUMH 3yOaMH, TO ero HHTepMesMasIbHbIe 3YyOE 
MpOCTO yMeHbulaloTCH B pasMepax, YTO ABJIAeTCAH MeHee COBepIeHHOM aganra 
He, NOMOOHO TOMY, Kak STO HMeeT MeCTO IPH MpocTOM yKOpoueHHH OOKOBBI 
Nabues y WomazeH. Hayo noaraTb, yro y poxa Anacorax mpoucxojMs avaso 
PM4HbId MPOUeCC BbITeCHEHHA MepeqHWMM 3yOamu 3aqHux. Ha 9To yKaspiBae’ 
Ooslee NOCTOAHHOE OTHOMIEHKE BHICOTbI KOPOHKH K JIMHe KOpHA y 3y6oB Ana 
corax H3 TYPOH-CaHTOHa HM KaMManHa (cM. Ta6x. 1). Usmeneuua 3Toro OTHOIeHHS 
y COBPeMCHHBIX AKYJ MOKAa3bIBaIOT CTeMeHb yasleHHOCTH 3y60B oT cumdns3: 
yemoctelt. Y Anacorax u3 HKHerO TOpH3OHTa CeHOMaHa NepeHHe BLICOKHe 3yOE 
(C OTHOMIeHHeM BHICOTHI KOPOHKH K JWIHHe KOpHA oT 62 no 80) cocraBasnior 13% 
OT OOllerO YHCa; B BbIUeexKalem ropu3onte 15%; eme Bbniue 18%: B Camo? 
BepXHeM FOPUSOHTe CeHOMaHa 23%; B TYPOH-CaHTOHe TaKUX 3y6oB 60%, B KaM 
maHe Takxe 60%. 

BemuHa yruia B BepluHHe 3yOa HM paquyc KpHBM3HBI BHYTPeHHeH CTOPOH 
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POHKH HE SaBHCAT OT BeIMYMHbI 3yOa, a 3aBuCAT oT YHKUMONANbHOT pop 
pousro anmapara, T. e. aBusioTCA NPMsHakamu cucTemaTHyeckumu. Y rurayr- 
poro sksemmuiapa Palaeocorax falcatus us BepxHero ceHomaHcKoro TOPH30HTa 
}paToBa IIpH BBICOTe KOPOHKH 3yOa B 9 MM yrowl B BepluuHe 3y6a Bcero 55° 
‘PakMyC KPMBH3HbI TOMbKO 4. Y cTob 2%Ke KpyMHOrO SK3eMIIApA Palaeocorax 
catus H3 cpeqHero ropHsoHta CapaTosa mpH BBICOTe KOPOHKH B 7 MM yrou 
psepuiMnHe 3yOa Bcero 45°, a paquyc KpHBH3HbI TOMbKO 2,5. B To xe BpemMaA 
PaBHOBeIMKUX 9K3eMIIIApOB Anacorax u3 TYypoH-caHTona AnbiM-Tay mpi 
i KOPOHOK B 7—Q MM yroul B BepluuHe 3y6oB 60—75°, a paqvyc KpHBH3HbI 
5—6. 
| Bce w3snoxKeHHoe MOKasbIBaeT, YTO akysbI AByX BUgoB Anacorax (A. fal- 
tus u A. pristodontus) oTauuatorca Mexy co6oli He BHJOBbIMH, a POJOBbIMH 
m3Hakamu. A. pristodontus noapusaercs B Typoue. Ima cenomana XapakTepek 
falcatus. Tun poga Anacorax — Corax pristodontus Agassiz. | cuutato uene- 
OOpasHbIM BbIJeHT OCOObIi POX, XapakTepHbli Iq CeHoMaHa, Ha3BaB 
fo Palaeocorax g. nov., mpHHumas 3a Tun 9TOrO poga Corax falcatus Agassiz 


IE 


a 6 
Puc. 1 Pre. 2 
ic. 1. Palaeocorax falcatus, a — Bun c BHyTpeHHei croponbl, 3:1; 6 —Bug cOoKy, 2:1 
Hey 2. a — Anacorax pristodontus (rypou-caHton), Bu, c BHYTpenneli croponbl,! : 1; 6 — A. 
sistodontus (KammaH), BH C BHYTpeHHeli cropousl, 1 : 1; 6—A. pristodontus (rypon-canTon), 


BHA cOoKy, | : | 


Huaruo3 pogaPalaeocorax (puc. 1). 3y6p mMenkue (BbICOTAa 

POHOK B CpeyqHem 4—5 MM), BepUIMHHbI yroul HesHauHTesbHbIL (40—65°), 
)POHKH YTOJIIeCHHbIe, HH3KHe, 3yObI B YeIOCTAX HeEMHOroOunCeHHbIe. 3yOpI 

Tlepey{He-3aHuX pAfaxX 3akpenweHbI. Pacmpocrpanenne reojoruyeckoe: 
fHOMaH. PacmpoctpaHenne reorpaduyeckoe: KocmMonomuTH!. BepostHad Ono- 
DPMA: OOUTAIIH B MPHOPEXKHbIX BOJaX, OOPa3s 2RXH3HH HAaNOMMHaeT COPa3 RWKH3HH 
qualus. [Iuranve — MesikHe pblObl H OecnO3BOHOYHbIe (3yObI XBaTAaIOT H CulerKa 
ByT), KDyMHaa WoOnma Obiia HegocrynHa. B mMopsx ceHoMaHa MrpaJlH BTOpo- 
CNCHHY1O POwWb (OT OOmerO YHCMa 3YOOB pasIHYHbIX akys BcTpeyaeTca 3—10% 
y6op Palaeocorax). Tun poyja Corax falcatus Ag. 

Wuarnuospoga Anacorax (pue. 2). 3y6nl Oonbuie (BbICOTa KOpo- 
DK B cpeyqHem 7—8 MM), BePIUHHHBI yroul OYeHb OobUIOH (60—85°); KOpOHKH 
KYLE, IPHNOAHATHIC, 3YOOB B YeMIOCTAX 3HAYMTEbHO MeHbue, yem y Palaeo- 
prax. B nepesHe-3aqHux pax 3yOni oOocobuleHbI. Teomornyeckoe pacmpocrpa- 
2HMe: TypOH-MaacTpuxT. leorpaduyeckoe pacipocrpaneune: kocmonovnth!. Be- 
daTHan OuONOrUA: OONTATeIH OTKpbITOrO Mopsa. OOpa3 2*KH3HH HANOMHHaeT OOpas 
43H coppemMeHHbIX Carcharhinus u Galeocerdo. IIuranue: kpynuaa qoOprua 
WOT IO KPYIHbIX MOPCKHX MpecMbIKAaIouUxcsH. SyObl CoBepuieHHO MpHcnocos- 
sHbl K OCYUJECTBJICHHIO (PYHKUMM pesaHusA M MOryT OTPe3aTb KYCKH MACA OT JIIO- 
vf qoOprun. B MopsX BepXHero MeJla HrpaJH BbIMaIOLLYIOCA POJIb (Ha AouIO 
/OOB 9THX aKyJ MpHxog_UTcA Wo 15 uw Ooee MpOUeHTOB OT COUIero KONMUECTBA 
6OB PAa3/IMYHbIX aKYJ, BCTPevarollMxXca BMecTe Cc HHMH). Tum posa> Corax 
‘istodontus Ag. 

Poy Anacorax HejaBHo Obl OTAeseH OT JIAMHHA, OTHECeH K HOTHAaHHAaM 4H, 
| OCHOBAHUM pe3sKUX OTMMUNH OT APYrHX HOTHAAHUI, BbifeseH B OCOOoe CeMeH- 
po — Anacoracidae. Mexyy TeM, IpH3HakH, TlaBHbIM OOpa30M, MUKPOCKOTIH- 
CKOPO CTpoeHHsA 3Y6OB HH B KOeM CJLY4ae He JalOT BOSMOXHOCTH PC3KO OTACAATb 
i 11* 1054 
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pox Anacorax oT APyruX JaMHH, XOTA BHYTPH MaMHU 9TOT PON, a TAK*KE Pj 
*Palaeocorax o6pa3yroT oOocobuIeHHy!o rpylily. 
Muaruo3 cem. Anacoracidae. Koponku 3y00B UMeroT Te} 
JICHUMIO K CKATHIO B MepMeHAHKYJIAPHOM K WIMpHne 3yOa HampaBsIeHHH; OHH Ef 
KJIOHCHbI, WepeqHuit Kpaii KOPOHOK M30rHyT; AOOaBOUHbI 3yOell MMeeTCH TOJIb} 
€ OfHOlt CTOPOHbI OT riaBHoro KOHyca. KopHH BbITHHYTbI B BbICOTY, KaK } 
Notidanus u Carcharhinus, aro o6eruaeT pasBuTHe pexkyuux 3yOoB. Kop} 
3yOOB B HepeqHe-3aHUX PAaX He OXBATHIBAIOT [pyr Apyra, a TOMbKO CONPHky 
earoTca. Odujee HaNpaBJeHve SBOJIOWHH CeMeHCTBa CTOHT B CBA3KH C pa3BUTH] 
pexkymleH dpyHkuHuH 3yOoB. AKTHBHbIe XHUJHHKH BepXHero MedJia. 
B nepeue-3aqHux pajax 3yObl JaMHU 3aKpelIAOTCH CJIeAYIOWUM OOpa3o} 
KOPCHb 3aj{Hero 3yOa OXBaTHIBAeT KOPeHb NepeHero, IPH 3TOM B MeCTe CXO*]I 
HHA ero BeTBeM C BHYTPeHHell CTOPOHbI KOPHA OOPasyeTCA BbIIYKJIbIM COCOUE 
3aX0] HIM B yruyOeHHe HapyXHOH CTOpOHbI KOpHA 3ayqHero 3y6a. Y Anacor 
HaOMONaeTCH BbINIPAMJICHHe KOPHeH; HCuesaeT BbINYKJIOCTh CpeqHeH YaCTH KC 
un. Y T. falcatus sMaib BHYTpeHHel CTOPOHbI 3y6a OOpasyer ycTyl Hay KOpHe 
a C MpPOTHBONOMOKHOM CTOPOHbI KOPHA, HaOCOopoT, HaGsmOfaeTcA BaUK (pk 
16), BbIqarouyulica Hapyxy. Y A. pristodontus sta OcoOeHHOCTb OTCYTCTBYeT | 
KOPHH 3y6oB y Hero mockHe (puc. 2 6). Takum o6pasom, y P. falcatus umeet 
ABCTBEHHOe COWIeHeEHHe 3yYOOB B Hepesue-3aqHux payax, y A. pristodont 
3yObl B pAAaX MOMHOCTHIO OOocobuIeHbI. BrimipaHue mpeycTapuremel cem. Ar 
coracidae MoxkeT 6bITb OObACHCHO pa3BUTHeM pexymeH PyHKUHH UX 3y6C 
3ToO UpUBesO K OOOCOOJICHHOMY MOJIOHKeHHIO OTACbHbIX 3yYO0B. B To »%*e Bpe 
Harpy3ka Ha 3yO BCe BpeMA YBeIMYMBaIach, TaK KaK YBeJIMUMBaNacb NOBep 
HOCTb COMNPHKOCHOBeHHA Kpasx 3yOa C TeIOM JOObIdM (H3rHO KOPpOHKH). OcHOBH: 
Harpyska Ha 3y6 y Palaeocorax mpuxoqutTca Ha KOHUMK 3y6a, y Anacorax - 
Ha ero Ook. Ja KapxapuHuy, KOTOpble MMeIOT aHasOrMyHble 3y6bl, Omaroqa 
MO3aH4UHOCTH B PaCHOJIOKeHHH 3YOOB yBeJIHYeHHe Harpy3kH Ha 3y6 He ABJIAeT! 
OTPHUaTeIbHbIM (pakTopoM. I[lopuyuMomy, 3yOHOH almapaT mpeycTaBuTesl 
cem. Anacoracidae oka3aica MaJIO TIpHCnOCOO/IeHHEIM, H OHH Obl BbITeCHeE 
pa3JIMYHbIMH KOHKypeHTamH. Bowee CoOBepHICHHbIMH B 3TO BPCMA BEPOATHO, OK 
3aJIHCb lpecraBuTemH poga Carcharodon. | 


Teomornyeckui mysei um. A. II. KapmuncKoro Tlocrynuso 
Akayemun HuayKk CCCP 22 III 1956 


R Joknaagn Arkagemuu Hayk CCCP 
1956. Tom 109,.M 5 


SOOJOPHA 


C. HW. MAJIBILNEB 


MYTH HW YCJIOBNA MPOHCXOKAEHUA NAPASHTOWJIHbIX 
MEPENOHYATOKPbIJIBIX (HYMENOPTERA TEREBRANTIA 
S. PARASITICA) 


(ITpedcmaeacno axademuxom JI. A. Op6eau 22 IIT 1956) 


IIp noqxoye K BbIHCHEHMIO BOMPOCa O TIPOHCXO*AKAeHHU MapasHTOHAHBIX Tepe- 
DHYATOKPbWIbIX, HIM Ha€3QHUKOB, YCMIMA HCCeqoBaTeseli Ob HalpaBeHbi 
1 COIMMKeHHe HX C pasMUHbIMM PuTodparamu (H. phytophaga), a umeHHo — 
) CTBOJIOBBIMM poroxBocTamH Siricidae (4,8), c SK30UTHDIMH MMAMIbULnKaMy 
enthredinidae (°, 1°,"') mu co cre6eBbimMu poroxBocramu Cephidae (5). Bee 
sicKa3aHHble MPH 3TOM THMOTe3bI HE MOJYYMIIH, OHAKO, NOJTBepxKJeHuA B 
aKTAaX, HaOJOaeMbIX B TIpHpose, H He Jas BOSMOKHOCTH BbIACHHTb Ha OCHOBA- 
4AM MX TIPOMCXO*KeHHE PasJIMUHbIX JIMHYH SBOMIOUMH HaesqHUKos (1,7) Crow 
SyYAOBJIETBOPHTeIbHOe NOsOReHHE HE JaeT BCE Ke OCHOBAHHH OTKA3bIBaTbCA 
r OeccnOpHOH Hew O NPOHCXOXKAeHHH Hae3THHKOB OT HCKOHHO pacTHTeJbHO- 
HbIX MpeAKOB. 

_ B 9BoJOWMOHHOH McTOpHu cbuTodaroB Obl MOMCHT, OT KOTOPOTO B3AIH CBOE 
JayaJlO HECKOJIbKO JIMHHH SBONIOUHH (°). To Opa cBoero powa PUTO Maro- 
‘bhH KOMIIJe@KC, BOSHHKIIMM ele B nepMcKomM nepHoye. Han6omee npu- 
imTHBHbIe duTodarn (Megalodontoidea) nocmyKunH Ja Hero OCHOBaHveM. 
loqo6HO UX ylesIeBLUIMM JO Hac TpeKaM, OHH B CTAaMV JMYMHOK Pa3sBUBaJHCb Ha 
HOBEPXHOCTH paCTeCHHH, MHTaHCb TO IBeTOUHOM MbWIbIOH XBOMHbIX (KaK 
syelidae), To xBoelt H MHCTbAMM JlepeBbeB MW KycTapHHKoB. OT sToro y3m0Bore 
OpHA NoMyyHa CBOe HayasO OONbINAaA YaCTb HACTOAMMX NMJIMJIbINHKOB, TO*Ke 
K30UTOB, KOTOPhie, ONHAKO, B CTaQHH Aa CTaNH pasBuBaTbcA NOX KomuLeh 
‘ACTEHHM, a B KAYeCTBE JIMYMHOK — Ha HX NOBepXHOCcTH. OT Toro xe y3OBorG 
OpHA 3apoqMNCh M Te HaCTOAMIMe NMJIMIbILMKH — SHOUTHI, KOTOPbIe yxe 
ice CBO€ Pa3sBUTHe MPOXOANIH BHYTPH pacTeHHH — TO B JIMCTbAX, TO B 3eJICHbIX 
TeOAX MW no6erax. K sTHM NOCMeHHM NpHMbIKaJIM BIVIOTHY!O H CTeO/eBbIe Poro- 
‘BpocTbl (Cephidae), mopogMBIIHe CTBOJIOBLIX POrOXBOCTOB. 

PasBuTve SHOUTHOH XKH3HH MMWJIMJIbUIMKOB, MOpdovorMyecKH OH3KUX 
- CTeEOJICBbIM POrOXBOCTaM, HallpaBuJIOcb MO ABYM PpaCXOJ[AUMMCH AMHUSM.~ 
3 OMHOM H3 HUX JHUAHKA MJIMJIbIMKa, MPOHHKHYB BHYTPb PacTeHHA, Mpoje- 
‘bIBANIa B HEM XO, NO KOTOpoMy H TepesBHrasmacb 10 Mepe HafoOnocTH. B Apy- 
oO JMHMM pa3BHTHA CaMKa MWJIWIbIWMKa pH OTKaqke Ala CTaa BbIAeATS 
-TKaHb JIMCTa HJM Mo6era 3H3MMY, BbISbIBABLUYIO ObICTpoe paspacTaHue pacTH- 
CIbHbIX KJICTOK H OOpasoBaHve ocoOoro Hapocra — rama. Buyrpu mocmey- 
ero JIMUMHKA MMIHMbIaKa Haxoqud u300NIHe KOHUCHTPpHpOBaHHOH MAUI, 
Jlarojlapa yweMy OHa MOJIyUHs1a BO3MOXXHOCTbh Pa3BHBaTbCH Ha OMHOM MECTE, 
(O06HO JHYMHKAM Hae3HUKOB. 

Boratad KOHUeHTpaTamu mula, CosqaBaeMad B Lawax, Mp HamW4uHH Co- 
TBETCTBYIOINe€rO MOMeIeHHA BHYTPH HHX, HW OKasamacb pelllarolulumM COcTOS- 
€JIbCTBOM Ha IyTH 3apOxKJCHHA 2KH3HH Hae3{HUKOB. OHa He MOrvia He MIpHBJIedb 
- BOSHUKABIUHM rasiaM JpyrHX HaCeKOMbIX, a B TOM YHce HW OM3KO poCTBeH- 
IX PaOoOpasoBaTesaimM. Takoe IposABsJIeHHe HHKBHJIMHH3Ma — MIpOHHKHOBe- 
Me B YyKUe Paslbl — WIMPOKO pacmpocrpaHeHo B Mpupoge, ocobeHHO cpeAk 
AMNMYHbIX LaslooOpasoBateseli — opexoTBopok (Cynipidae) Hw ravi (Ce- 
igomyidae) HeKoTopble Npe[CTaBUTeM KOTOPBIX ABAIOTCH MHKBUHHAMH Ha 
BOUX %Ke copoyuyax. 

* EcrecTBeHHO J[ONYyCTHTb, MOSTOMY, YTO H Cpe ApeBHAX TMVIMJIbILAKOB 
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B MepHoy 3apoOxK CHUA HM PasBHTHA Y HUX CMOCOOHOCTH K raJo00pa30BaHuo Ta 
Ke COSMABAIMCb OTHOWCHHA MHKBHHHH38Ma. Bw KavwIHM TOJYKOM K 9TOM 
Oba, Halo NoMaraTb, WOMHad HAM YaCTHUHA MOTepA Y HEKOTOPbIX H3 HUX CKD) 
IMM TIpHaTOUHBIX MOJIOBbIX >2Kee3, HeOOXOMMMOH AMA OCOpasoBaHHA Lado} 
B cHy 3TOro OOCTOATEbCTBA 3APOMBUIMECH HHKBHJIMHbI M BbIHYy2KAeHbI Obl 
oTKayeBaTh salina B uyKHe ramp. TIpw Takax yCOBHAX BbWIYNMBINAACH I 
aliila AMYMHKa-ProcTbhs HeH36e2KHO JOMKHA Oblwia IPHUTH B KOHTAKT C AHILOM HJy 
MomO,Olt WHUMUKOM-xosAlikol. OKkasaBlcb pxH,OM Ha OrpaHHYeHHOM yuacTH 
WUTaHuA, OHH CTAHOBHJIMCb KOHKYypeHTaMH Ha OHH M TOT Ke 3allac MMU } 
paHo WIM MO3{HO JOWKHI Ob BCTYNHTb BO BparxkeOHbIe OTHOWIeHHA. Fy) 
MOTpeOOBaNOcb, CAEMOBATeIbHO, HUKAKMX KPYNHbIX CTPYKTYPHbIX, PyHKUMY 
HaJIbHbIX HH HHCTHHKTHBHBIX MpHcnoco6seHHH, YTOObI BbWIYNMBINAACA B WY 
XKOM Pauwie JIMUHHKa-POCTbA MOPa WOPaHUTb %KBaaMH OYCHb HEXKHbIC MOKPOB} 
alia WIM IWUMHKH-xXO3AiKH, YHMYTOXKUTb ee H 3aBsafeTbh ee raoM. Takor 
pola 9HTOMOarHna, MpOABHBUIAAHCA, TO HalleMy IIpecTaBJIeHHIO, B HavaJIbHblf 
MOMCHT 3apOXKICHUA HaeSHHKOB B BAe HHKBHJIMHU3Ma, MOKeT ObITb HaOJIK} 
ylaema y rasmo0OpasyIoulux MMJINJIbULMKOB H B HacTosee BpeMA lO KpaHHey 
Mepe B yCJIOBMAX 3KCHepuMeHta (°). 

Ucrpeous AiO WIM MMOMHKY-XO3HHKy, JIMYMHKa MepBMYHOrO Hae3sqHUky 
omKHa Oplula MepexOAUTb Ha MPHBbIUHOe WIA Hee MMTaHHe CTeHKAMM Laue) 
TakuM nlyTeM onmpeqemnumach APXANHUYeECKAA HHKBUYAUHOUAHAY 
:) a 3 a SBOJIOLMM Hae3HUKOB; STO Ob, BAAHMO, CMHCTBEHHbIM WYTb NPOHCXOm 
CHUA Hae3HUKOB. 

[1a oueHKM MOMYIeHHOrO BbIBOJa OYCHb BaXKHO UPOCMeAUTb YCJIOBMA, TIP! 
KOTOPbIX OT apXaW4eCKOH HHKBUMMHOUAHOK (asbl MOTI BOSHHKHYTb MH Pa3sBUTb 
CA J[PyrHe JIMHHH 9BOUIOWMA Hae3sqHHKOB. 

HaxomwkeHve B HM KHEIOPCKHX OTJIOXRKCHHAX 9HTOMO(AarOB, OTHOCHMBI) 
K pa3JIMUHbIM HagcemelictBam (Orussoidea, Evanoidea u Serphoidea) u He cBa 
3aHHbIX OH3KO C ApyruMH apxavyecKHMM Hae3qHHKamu (Stephanidae, Trigo 
nalidae Ibaliidae), qaer nNomHoe OCHOBaHve NONMaraTb, YTO NH IbIMKO-oOpa3s 
HbIe IPCAKH Hae3HUKOB XKUJIM TOPa3sO paHblle yYKa3aHHOrO BPeMeHH, BeEPOATHO 
y2Ke B CpeqHHe WIM M0 KpawHel Mepe B KOHWe NepMckoro MepHoga. Orciogi 
cneqyer TO ApeBuve ramooOpasyloulMe NHMJIbILMKH WM MX apxaMyecKHe HH 
KBHJIHHbI JOJKHbI ObLIH X%KHTb Tora 3a CueT APeBOBHAHOM pacTHTebHOCTH 
COCTOABINEH B OCHOBHOM M3 NanopOTHHKOOOpasHbiX H POJIOCEMeHHBIX, UevIbIe KIac 
Cbl KOTOPbIX (KOPMavTbl, OCHHETTHTbI) BbIMePJIM ele B Me3030€ H OT KOTOPBI 
COXPaHMJINCb JO HAC JIMWIb HEMHOrHe PeJIMKTbI. CTosb rpaHvosHoe IpeBpallleHut 
PaCTHTeJIbHOrO MHpa He MOrVIO He OTPa3HTbCA Ha WKU3HH HW COXPaHHOCTH TaKH) 
TECHO MPHCMOCOOJIEHHDIX K ONpeeeHHbIM PaCTeHHAM (OpM, Kak rasMo0Opasyr1o 
Ie NIM IbULMKH. BowibluHHCTBO H3 HHX IPH 3TOM HCYe3JIO MW JIMLIb HeEMHOrHe 
MpHCHOcOOMBUIMeCA K HOBbIM PaCTHTeJIbHbIM COpMaM, CMOrJIM COXpaHUTDCs 
HW Telepb ABJAIOTCH CBOeErO Poa peMMKTAaMH. Tak, B HeapKTHYeCKOH H NameapKTH 
Y¥eCKOH OOMacTAX COXpaHHocb BCero 3 uM 4 poxa NMAMAbMMUKOB (Pontania 
Euura, Lycaotella u yacrpio Nematus), o6pasyrouiux Hacrosmue ranae (7,9) 

EcTecTBeHHo, 4TO BCMeA 3a ralmooOpa3yIOULMMU MMIMIbIIMKaMU B MO,OOHBI 
*Ke TPyYAHbIe YCMOBUA Nolaqasd A UX HHKBUJIMHbI — apxXawyeckHe Hae3qHUKH 
BOJIbUIMHCTBO STHX NOCMeHUX, MOTePAB CBOMX MCKOHHBIX, OOpa30BbIBaBLI 
raJJIbl XOSHEB, TOXKe BbIMepJO. MHble 2Ke, H3MCHHB B TOM HIM HHO Mepe NOBaKH 
N€pellJId K HOBbIM XO3H€BaM MH BMeCTe C HUM TOMA B PasMUHbIe %XH3HeHHbI 
ycnoBua. Tak MpOMsollo0 KOpeHHoe pacxoxKAeHHe OCHOBHBIX HHH SBOMIOLMI 
Hae3QHHKOB, a MOSTOMY MpeAcTaBsAIOUIMe UX B HACTOMUee BPeMA (OPM! OKAa3ZAa 
MMCb HACTOIbKO YaseCHHbIMH [pyr OT Apyra MO CTpoeHMto, YTO POACTBeHHBI 
CBASH M@xKLY HAMM MC HX OOuleH poOHayaMbHOl cbopMoft Kak Obl MOMHOCTHA 
NOTep AIHCb. 

Ho K H3yy¥eHHio (PUJIeETHYeCCKUX CBA3eH MOMKHO NOAXOAUTh U C GONONOrHUe 
CKOH CTOPOHbI, IPMMeHAA «pHHWAn PyHKWMOHaMbHOocTHY. IIpu Takom no_xox 
BHAHO, YTO MEPBbIM YCOBHEM JIA YCMelMHOrO pasBHTHA apxanuecKoro Hae3i 
WMKa-HHKBHIMHa Oba OTKaqKa MM sAlitla B HOPMaJbHbIit ram xXo3AuHa 
{054 


/ 
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2 Bern cCilyyae — Mp OTCYTCTBHH B rase Alita XO3AHHa H CBA3AHHOM 
} 9THM HeOpa3BuTHH rala, MMYHHKA HHKBYJIMHA He B COCTOAHHH Obwia ObI 3a- 
pePwaTb B HeM CBoe pasBuTue. Ilo stoi npH4HHe pewialol4M MOMeHTOM pH OT- 
/laqke 14a MHKBUJIMHOM OKa3aJl0Cb B JaIbHeHINeM HMeHHO AHO XO3AHHA, Je- 
§Xauree B raswe, a HE CaM rau. 
C sToro MOMeHTAa 3HaYeHHe PaJiyia KaK MeCTa OTKAKU Alia HaesquHKa CTamo 
PepATb CBOIO OOA3aTeMbHOCTH. Terepb CaMKM IIPHMUTHBHBIX Hae3qHHKOB Nowy- 
‘HIM HOBYIO BO3MOMKHOCTb — CHeWMaH3HPOBaTbCA B OTbICKHBaHHH AWW XO- 
sAMHa, HAXOMAMIMXCA B PaSMHYHbIX SKOJIOPMYECKUX YCIOBUAX: MO Hayamy — Tak 
Ke MOJ| MOBEp XHOCTbIO KUBBIX PaCTeHHH, HO yxKe 6e3 COm3aTeMbHOrO raNo0Opas- 
yioro paspallleHHA TKaHH BOKPyr HUX (KaKOBbI KaQKH 9K3O*PUTHDIX MMIHIb- 
HHKOB, JPeBECHbIX CBePYKOB, WHKa UT. N.); a 3aTeEM — OTMOXKeHHbIE NON 
TeWUMaIbHbIMH OOOMOYKAaMH WIM IPAMO Ha pacTenua (sAiHWeBbIe Kalicybi Tapaka- 
10B, AMWeBbIe KOKOBbI NayKOB, KYUKH AMI YepBeIOB H T. M1.). 
Ha sro dbase CTaHOBMeHHA Hae3THUKOB CO3MaJIMCb, CeMOBAaTeMbHO, OCOGeH- 
40 OMAPONPHATHIe YCOBHA WIA TepexXofa Hae3{HHKOB OT HX MePpBHYHBIX XO3H- 
j2B — IMJMJIbULHKOB Ha HaCCKOMBIX H3 Ppa3JIMYHbIX OTPANOB, a B HEKOTOPBIX CJy- 
adX Ha NayKOB M flake Ha Kelle H MHOrOHOXKeK. Tak BO3HHKJU pasJIMUHbIe 
MMHMWH AM Mee OB HM ONM3KHX K HUM METAMaApa3UTOB, Toe 3apa- 
KaOuluxX AHWa XO3H€B, HO Pa3BUBaIOWUXCA 3a CUeT HX MO3MHUX BOSPacTOB. 

B cBxa3H C H3JIOX%KeCHHbIM OCOObIH HHTepec MpeAcTaBseT NOBeeHue HW pasBH- 
“we apXaH4eCKHX Hae3AHHKOB, Mpexse Bcero H3 rpyNMbl SBaHOWAHbIX. Tak 
sJasteruptionidae, BonpekH mpemou0KeHHAM PAA ABTOPOB, OCHOBAHHBIM Ha 
DTPbIBOUHbIX HaOJIOJCHHAX Ha] NO3HHMH CTaHAMH, ABJAIOTCA BOBCe He 9KTO- 
j@apa3vTaMH, a THNMYAbIMH HHKBHJIMHAaMH (*). OTO Ke NOMHOCTbIO NOATBeEPMIH 
4 TIJIAaHOMePHbIe HCCIEAOBaHHA, MPOBeeHHbIe ABTOPOM B XonMmepcKOM s3anloBej- 
Huke Hay ByMA Bugamu Gasteruption (G. tomsoni Schlett G. rugulosum Ab), 
@apakKaBluHMH rHe3a NpHMHTHBHOH muembt Hylaeus duckei Alf. TouKkoe, nanoy- 
KOBH {Hoe AHILO racTepyNWul OTKMaAbIBaNOCb Yale BCero B NepeHIOIO MOJOBHHY 
HYeHKH TyebI — BMepeqH MeABAHbIX 3anacoB NpoBH3HH (G. tomsoni Hu yacTbIO 
rugulosum) HAM x%xe 3a OCOOMOUKY 3aqHeH MOMOBHHbI AYelKH — COOKYy OT 
apopu3suu (G. rugulosum). Brmeyqmasa 3 AMWa IMYHHKAa HEMeJVJICHHO HallpaBuJA- 
mach K AWWLY WuebI, YHHYTORaNA ero, a 3aTeCM NHTaIacb MeBAHbIMH 3anacaMH. 
peqcTaBuTemu BTOporo cemelicTBa, Evaniidae, Kak u3BecTHO, — slivee,pl, 
OTKIAabIBAlOWlWe Ala B AUICBbIe KalCyJIbl TAPAaKAaHOB, COJe€PXUMbIM KOTOPbIX 
MW MHTaorcd UX OAMHOUHbIe WHYNHKH. Uro Kacaetca Aulacidae, To OHH, Kak 
wa Orussidae, BecbMa BepOaATHO, 10 pay OOcCTOATeMbCTB — MeTallapasHTbl, OT- 
KJ abIBAIOUWe ALilla B AHLEBbIe KNaqKH KCHNOParoB, HO PasSBUBaIOUlMecA 3a CueT 
\6onee NO3qHUX CTaqui Xo3HeB (MOOOHO apxawyeckuM opexoTBopKam Iballinae). 

B pesysbTaTe aHadH3a MOBeJeHHA HM COpasa %KH3HH Pa3JIMYHbIX Hae3HHKOB 
\BBIACHHJIOCb, 4YTO BCe OCHOBHbI€ JIMHHH JBOIOUMH Hae3QHHKOB HCXOJAT M3 Ha- 
/YasbHOH HHKBUJMHOHAHOH cba3bl TO TIpAMO, TO Yepes MOCPeACTBO BOSHMKABINAX 
(\H3 Hee AHWeeAHbIX (thas HIM %Ke U3 UX NPOMSBOAHbIX. TaKOW BbIBOJ NOMHOCTbIO 
‘COBMaaeT C YKa3AHHBbIM BBILIe MOs02%KCHHEM, NO KOTOPOMY Hae3HHKH Kak OO- 
IMMpHoe WeOe MPOHSOWWIH OT OCOPasOBbIBaBIUUMX TaJJIbl WePOWAHbIX MHVJIMJIb- 
|ULMKOB. 

VucrutyT 93BOJIOWHOHHOH (Hu3HOJIOrHH Tlocrymusi0 
Axkajlemuu uayk CCCP u 19 III 1956 
Xonepcekui rocyapcTBeHHbld 3anmoBeqHHK 
WUTUPOBAHHASA JIMTEPATYPA % 


1C, HW. Maaswes, Kypu. o6m. 6uom., 1, No1, 13 (1949). CH. Manuumes, 
Soon. *ypH., 32, B. 3, 559 (1953). *&C. H. Manumes, E. B. Ily3aunosa, Tp. 
Jlen. o6m. ectecrgonen., 71,8. 4, 238 (1952). *H.A.Temeura, Iponcxowyenne i 9B0J0- 
MMs MapasnTH3ma y HaCeKOMbIX-Hae3JJHUKOB H (OPMHPOBaHke HX (payHb! B CCCP, Usn. AH YCCP, 
Kues, 1952. ®H. Bischoff, Biologie der Hymenopteren, Berlin, 1927. Ss Glioma 
Mrues, Am. Nat., 55, 686 (1921), *?R. Dittrich, Zoologica, 24, 587 (1924). 
®A. Haedlirsch, Die fossilen Insekten und die Phylogenie der recenten Formen, Leip- 
Zig, 1906—1908. °®H. H. Ross, Univ. of Illinois Bull., 34, No. 94 (1947). to W. M. 
Wheeler, Social life among the Insects, London, 1923. 4W.M. Wheeler, The 
social insects, their origin and evolution, London, 1928. 
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PHSHOMOLH A 


MW. Ji. BAMCOE Jb un F. H. KACCHJIb 


®YHKUWOHAJIDHOE COCTOAHHE KATIMJIJIAPOB KO)KH 
TiPH HEKOTOPbIX 3ABOJIEBAHHSX HEPBHOM CHCTEMbI 


(1Tpedcmasneno axademuxom A. J. Cnepancxum 28 III 1056) 


Bompocsr o6pa3s0BaHHA MW OTTOKa TKaHeBOL (BHEKJICTOUHOHM) XHKOCTH HMeIOT 
pKHOe 3HaveHHe JIA NaTorenesa HW TepanuHu pala 3a6onepanun. Henocper- 
‘BEHHO CONPHKaCanCb C KJIETKAMH OPaHOB H TKaHeli, TKAHeBaA X2KH]KOCTb OKa- 
MBaeCT BIIMAHHe Ha UX RH3SHEACATENbHOCTh HW CbYHKUHOHaIbHOe cocToAHHe (*). 
TO 2Ke BPCMA OHA TOCTOAHHO BOSAeHCTBYeT Ha PelleNTOPHble U sdcpeKTOpHBIe 
ePBHbIe OKOHYAHHA, ABJIAACh JIA HAX B OMHUX CYYaAX alleKBaTHbIMH, B pPy- 
MX HeaJleKBaTHbIM pasqpaxkuTeemM. CieqOBaTeIbHO, H3MeHeHHe COCTaBa TKa- 
PBOH X%KHKOCTH B Pa3JIHUHbIX OpravaxX HW TKaHAX, NOABJIeHWe B Hel TeX HH 
HbIX IPOAYKTOB MaTOMOrHyecKOrO COMeHAa BELIECTB MOXKET BbISBAaTb pedbJIeKTOP- 
bIM TlyTeM ryvryOoKHe CJBHrH BO BCeM OpraHH3Me UJI B OTICJIbHbIX €rO YaCTAX. 

CoctaB 4 CBOHCTBa TKaHEBOH 2KUKOCTH 3aBUCHAT Kak OT MOCTYIMJI€HHA BeLIeCTB 
B KPOBH B TKaHH, TaK H OT Tepexoya MpOAyKTOB OOMeHa H3 TKaHeli B KPOBb. 

MHSHOJIOrMYECKUX YCJIOBHAX IBY2XKEHHE BOJbI, IICKTPOJHTOB HW NHTATeJIbHbIX 
RHICCTB H3 KPOBH B TKaHH ypaBHOBellMBaeTCA OOPaTHbIM JBHXKCHHEM H3 TKa- 
2 B KpoOBb. OT COCTOAHHA KallWJJIAPHOM CTeEHKH HW MPOHHWaeMOcTH ee B OOOKX 
aNpaBeHHAX 3aBHCAT KOJIMYECTBO, COCTAB H CBOHCTBa TKaHeBOH KHKOCTH. 

Jina opeyesweHua MPOHHWaeMOCTH XKMBOTHbIX MeMOpaH, B YaCTHOCTH Ka- 
HJWJIAPHOH CTCHKH, B 9KCHECPHMEHTe HW KJIMHHKE IWHPOKO HCHOJIb3SyIOTCA payHo- 
KTHBHbIe HHAMKAaTOpbl. 

B kKsIMHWKe HepBHbIx GomesHel Mockopckol 6obHuubI MM C. I]. Borkuua Mb! 
AHAJIMCb H3yYYCHHEM MPOHHMIMaeMOCTH KallHJJIAPOB KaK B HallpaBJIeHHH KPOBb —> 
KaHH, Tak H B HallpaBJIeHH TKaHH — KpoBb. B aHHOM COOOMeHHH IPHBOAATCA 
€3yJIbTaTbI, MOJYYeHHbIe MPH H3yYeHHH MPOHHaeMOCTH KAaMHJJIAPOB KOXKH 

HampaBJIeHHH TKaHb—> KPOBb. 

Hamu ucnomb30BaHa MeTOAMKa, paspa6oTaHHaa B JaOopatopuu V1. A. Oi- 
WHa (H3yYeHHe CKOPOCTH BCACbIBaHHA BBeCHHbIX BHYTPHKOMKHO  BeleCTB 
.4)). [Ipu 9TOM YYTHIBAOCb, YTO CKOPOCTb BCACHIBAHHA ABJIACTCH BbIPAaKeHHeEM 
YHKWHOHANIbHOrO COCTOAHHA KalHJIAPHOM CTeEHKH WM 3aBHCHT He TOJIbKO OT ee 
POHHWaeMocTH, HO WM OT BeJHYMHbI BCAaCbIBAaIOMelH MOBeEPXHOCTH HM CKOPOCTH 
POBOTOKA. 

“B cBoux uccneqopaHuax Mbl mpHmMenauu NaCl, mevenuprii Na?*, KoTo- 
bli BBOAMJICA B KOKY BHYTPCHHEH NOBeEPXHOCTH MpegneybA OOeux pyk (0,1 ma 
actgopa Na®4Cl). Perucrpanua v3nyyeHHaA NpOwsBoyMacb alnapatom B co 
uetTunKom AMM-4, ycraHOBJIeHHbIM Ha paccrosHHu | CM Haj MeCTOM BBeJeHHA 
actaopa. MuTeHcuBHOCTb u31yyeHHA (YHCO MMMyJIbCOB) perHcTpHpoBaach 
@KlyIO MHHYTY C OMHOMMHYTHbIM HHTepBaJIOM JIA 3allMCH Tloka3saHHl MeXa- 
aueckoro cueruuka. Uccneqonanue Jiuoch 25—35 mun. Coyepxxanne Na**Cl 
PacTBope yCTaHaBJMBaOCb B KaxKOM OTACJIbHOM Curyyae. Kak mpaBHlo, YMCJIO 
€rHCTPpHpyeMbIX MMMYyJIbCOB B Hayasle M3MepeHHA OblIO 3HAYHTebHO  BbILLUe 
900 umn/muH. O cKOpocTH BCaCbIBaHHA Mb! CYWJIM Ha OCHOBaHHH OMpeevicHHA 
femenn, B TeyYeHHe KOTOPOrO YNCIO HMIYJIbCOB YMeHbIUIaJOCb B ABa pasa, T. e. 
G BpeMeHH yjlaleHHaA MOMOBMHbI KOMMYCCTBA BBeeHHOrO HM30TONMA. 
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[pu rpacduyeckom u300paxkeHHH Wpouecca BCaCbIBAHHA (YHCO HMMITYJIbCt 
B (pYHKIHH BpeMeHH) B MouyOrapHpMMyeCKO CHCTeMe KOOPAMHAT NoJlyyaerdy 
upsmaa wHHuA. [lorpaduky BbICYHTbIBAIOCb BPeMA, B TeEYeHHE KOTOPOrO UYHCs} 
MMIYJIbCOB YMeHbUIaIOCb BABOe (orapHpM YHCa MMIyJIbCOB YyMCHbINAaIG 
Ha 0,3). y 


Ta6nmuna 1 
BpeMs BCacbIBAHHA BHYTPHKOMHO BBEeTeF 
noro Na*4Cl y OoubHbIX c LH9HWePpAabHby 

cHHIpomom (1-1 rpynna) 


Bpemsl BCaCbIBaHHA BHYTPHKO2XKHO BBeJeH- 
Horo Na*4Cl y mpakruuecku 3]0poBbIXx 


m0 eH 
Bpema sBcacpif 
wee eae Alara Mcnpi- Bos- Banna, Oe 
. | ata | Yen F Bos- ee 5 ae tye- |Iloa] pact, 
5 4955 1. TyeubIe |"°" Tee Soap ern ee meT | npapan| seBa 
2! porns - ipaBasa JeBan = pyka pyka 
a pyka | pyka s 
4 | ; : [a 
1 TRAV ORY Sleee Ces 11,0 | 44,0 ane y Tapes hit | 5.60 
2/418 1V K mu | 58 8,0 | 10,0 aoe a > 38 20 te 
3 | 18 IV O° fox | 33 8,0 8,0 relies 1 2s 50 20 Pe 
4 | 25V Uojx| 33 6,0 | 8,0 a Hig coy es clarelowae oC an 
5 | 26 V Bo jm | .25 12,0 | 11,0 Bele coal ng. PSs 4 at 
6) 26'Vie | 9K) | mi 83 8,0 | 12,0 Gl Ae Noe an 22515 Sn 
Zilia Lola tan ae tral eines @ APU alata Teper beetles! ely Sec ane a 
a i B M 27 8,0 10,0 5 5 + i ; 35 “) Poe 
9 9 VI Pp M 54 9,0 10,0 { 5 VI E zis 19 10 373 
10] 17 vI aa love |) 9,5 8,0 a e i a °K i an Ba 
44 | 17 vI M |x| 26 8,7 9.5 A Be 2K 3 a ae 
AD OR TK P| ae) 25 = 40,0 12) 22 Hs ; yee He 6,05 
13 | 15 1X M |x | 31 8,0 7,0 iv y : aig he 4,0) 
44 | 15 1X ty Peed) ae? 8,0 6,0 eWhate E ae be 7 
15 | 30 X y 1K 57 12,0 12,0 2 3 M : vee aa 
16 | 30 X Gamal eK 52 10,5 es 16 | 27 X K M 4 3 : 
17 | 30 X M |x | 56 Wy 4 ABE 17 | 27 X M 2K 33 5,0 4,0) 
a : AA | 3) or I “x | 42 5,5 5,0 
CpefHee ... 9,4 Del ~~ 
| Cpemnee . . 4,3 | 4,7) 


Ilo HaOoeHHeM HaXOMJINCb OObHBIC C NOparkKeHveM MIHUePaIbHO 
o6sacTH (37 Yen.) HC pasJIMYHbIMH OosleBbIMH CHHApoMamMH (18 yen.), mpenmMymeci 
BeHHO C KOPeWIKOBbIMH OoJIAMH. KOH! 
pouJleM CUlyKAJIa Ppylna 3fOPpOBbIX HCMb: 
Bpems BCaCbIBaHMA BHYTPHKOXHO BBENeCH- TYeMbIX (17 yeu.). Boampupie noypBepra 
HOT are a aia ae home JUCb MOLPOOHOMY KJIHHUKO-bu3HoOrH 

fi eaaen iain yeckoMy oOculeqoBaHulo. Pa6ota pose 
Wulacb Kak B JICTHHe, TaK HW B 3HMHH 


TadOuuna'3 


v Bpema scacpi- 
Nene | Hara 2 Bose BaHHA, MHH. MeCHALBI. 
an, | Becten.| e'| [0% |pacr,| ——-———= YcTaHOBJIeHO, YTO BpeMsa BCaCbIBa 
1955 r.] 3 set | mpapas| sepaa Hua Na*4Cl y 3qoposbix sogelt quia upa 
= .) elses BOM PyKH H JeBOH PyKH KomeOueTCH | 
or a a ha ne er re ee mpefqentax 6—12,5 Muu. HW cocTaBsaeTi 
1 fae WN) TY x a 8 7419.6 cpequem 9,4—9,7 mun. B kontTpombHol 
BUSS MITT Vir iQ aes eeeakae Seilaneeeee rpymnme aHHble, MosyYeHHbIe Ha OOen: 
PO ee 210g a 9 ames pykax, CopnayatoT (cM. Ta6m. 1). . 
6 ]27 IV] My 3 a} |, ¥ OOJIbHBIX C ABJIGHHAMM MOpaxKeHHs 
a Nau petbolen | Ginnie rs AusHuedambHoK oOnactu (°,°) (ray6o 


KHe PpacCTpolicTBa KOMMECHCATOPHbIX 1} 
peryJIA TOPHbIX NPOWeccoB, ryMopasIbHbI 
H OOMCHHbIe CABHTH, BereTaTHBHble HM SHJOKPMHHbIe HapylweHHs) CKOPOCTb Bca 
CbIBAHHA BBeeCHHOTO BHYTpHKOmKHO Na*4Cl pesko u3meHsetca. 

Ilo xapakTepy usmMeHeHUf OobHBIX Cc NOpaxeHHAMH WHSHUeMasbHOK OOac 
TH MOMKHO pasfeIuTb Ha TpHrpynmpl. [Lia ucnbiryembrx 1-H rpynnpr (18 6omb 
HbIX) XAPAKTePHO 3HAYHTeMbHOe YCKOPeHHe BCACbIBaHHA, T. e. yBeIHYeHHeE T1po 
HHWaeMocTu (cM. Ta6s. 2). 

Bpema BcacbipaHHA Ha OOeMxX pyKax KomebueTCA B mpeqetax 3,5—6 MHH. 
JMIUb B ABYX CyY¥aAx Ha OMHOM pyke OHO Obwio 7—7,5 mun. Ilo cpaBHeHnr 
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j. KgHTpoviem y HCTIBITYeMBIX 3TOH rpyNNbl NPOHMMAeMocTh BbILUe NpHOsM3uTeUIb- 
fio B Ba pa3a. 
} Y ucmpiryempix 2-f rpynnpi (8 uel.) HaOmOMaeTCaA 3HAYHTeEMbHOe 3aMeIeHHe 
JscacbiIBaHHv, OCTHraroulee B HeEKOTOPbIX Clyyanx 25—28 mun. (cM. Ta6m. 3). 
CieqyeT OTMeTHTb, 4TO y Gomb- 
WbIX STOM PpyMMbl KpuBaA, Xapak- 
FepH3ylollai BpeMA BCaCbIBAaHHA 
WNa*4Cl, npuo6peraer yByda3Hbiit xa- 
/AKTEP, PC3KO 3aMeJIAACh B Npowecce 
ecleqoBaHHnA. Kaxkyaa casa, Kak 
sM,HO W3 JaHHbIx TAO. 3, XapakTepu- 
syeTCA Pa3JIMUHbIM BPeMeHeM BCACHI- 
panuad. I]puunna sToro ABJIeHHA He 
sopceM cHa. MokHo MpeANOOKUTb, 
TO IIpH (bH3HKO-XUMHMUeCKHX H3MeHe- 
HMAX B TKAaHAX,  VOYCJIOBJICHHBIX 
DMIpeAeNCHHbIMH  MaTOMOrHyeCKHMH 
WIPOWeCCaMH, KOXKHbIC PpelleNTOPhI 
DbicTpee OObIYHOrO aalTHPyIoTcA K 
dasipaxkenuio (B JaHHOM cylyyae K 
bHYTPHKOXKHOMY BBeJCHHIO 2XKUKO- 
TU) HW MpoOwecc BOCCTaHOBJICHHA paB- 
(OBeCHOTO COCTOAHHA BCJIeACTBHE 
TOrO NOCTeMeHHO 3aMejaeTca. Bor- 
00C STOT TpeOyer JaIbHeIWero H3y- 
“eHuia. BromwHe BepOATHO, 4TO 9TO 
OBOPHT O HeKOTOPOM HapylieHHH 
KOMMeCHCaTOpHBIX ’ mpHcnocoOleHnit 
ppranu3ma. IIpumMepom yBydasHon 
XPHBOM MOXKET CJLYKUTb PpatHyeckoe Wy) 30 4 mun. 
"fg00paxeHHe BpeMeHH BCaCbIBaHHsA Bae 
yOonbHOoH A., cTpayaromel TAKeJIbIM 
{uanuedanbHbmm nopaxkenuem (puc. |, 4). aa sro rpynmpt ucnpiryembix Xapak- 
eepHa BbIPaxKeHHad ACHMMeTPHA BPeMeHH BCAaCbIBaHHA Ha MpaBoli u eBoli 
pyKax. 

Y ucmpiryempix 3-H rpynmbl Bpe- 
MA pBcacpiBaHHa Na24Cl Haxofumocb 
B peqeaX HWKHeH rpaHHIlbl HOPMBI 


Ug yucna umnfuun. 


Paros it a4 


BpemMa BCaCbIBAHHA BHYTPHKOXHO BBE eH- 
soro Na*4Cl y GoubHbix C TH9HWMedalbHbIM 


CHHpomom (3-4 rpynma) (cm. Ta6a. 4). 

Ha pune. 1 mpegcrapnenbl rpaduky, 

: € 2 mote Bpema Bcacbli- XapakTepu3yrouue COCTOHHHE HOPMaJIb- 
oo} Hata uc- |e 03 BaHHA, MHH. Holl (7) # (9) ad 
= culen. ay Tloa} pacr, » TOHH*KCHHOH ( ) HW TOBbIIMeHHOU 
kha RR wet |mpapan | wepat (3) TIPOHHIACMOCTH Y HEKOTOPbIX HCIIbI- 

ca iee pyka pyka Y 
TYEMBIX. 


IIpH KIMHMYeCKOM H KAHHUKO-pu- 


1 | 31 11 hyo | 28 sb Nh E855 
@\ 41V m|x | 56 7,0 | 8,0 3HOJIOTHYCCKOM OOCJIeOBaHHH OOJIbHbIX 
a) ity yu ot | 6 | ee 4 © YCKopeHHIM BcachIBaHHem Na?4Cl or- 
mB 2! Ms OMe ree lei MeWaJIOCb, Kak MpaBHJIO, YCKOPeHHOe BBI- 
7 9 VI m| «i! 54 8,0 8,0 BeqeHHe BOAbI H3 OpranH3Ma, CyXOCTb 
ei) 1b |) & | so] 16% 4 «©KowxM UTKaHeH, CKNOHHOCTh K ucxyga- 
me) 43 1X eae ee ee alae HHi0. Hanpotus, y OOuJIbHbIX C MOHH- 
| ‘ 2KCHHOH MpOHHIaeMOCTbIO (3aMe]JICHHbIM 
cer Gee BCACbIBaHHeM) B OOJIbIUHHCTBe CJlyy¥aeB 


HaOoalach 3ayjepxKa BOJbI B Opra- 
{asme, Jlerkoe OOpa30BaHHe OTEKOB H H3ObITOUHOS HAKOMVJICHHE 2KHPOBbIX 3allacos. 

-Y ucmbiryeMbix c 6oseBbIM CHHApoMmom (18 ge.) H3MeHeHHe NpOHHWaemMocTH 
(@KHIX KallHJIAPOB HOCHJIO HECKOJbKO HHO xapaxtep. Jia uccTeqoBanus 
3 NoqOupamn OOnIMHO OOJbHbIX C OJHOCTOPOHHAMH TlopaxKeHHAMH HU saan 
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Ha OOJIH B OJHOM MOMOBHHE Tesla (HEBPaJIPHU, PaHKYJIMTbI, HEBPHTbI, PEMAKPAHHd}y) 
COCYJHCTBIE Only XoOJIM KOHeYHOCTEeH). Kak MOKa3bIBaloTr TOMY ASHES AaHHbI) 
KPHBax MPOHHIAeMOCTH Kak Ha OOJIbHOH, Tak H Ha 3{OPOBOH CTOPOHE B OOJIbLUME|y; 
cTBe CulyuaeB HMeeT BbIPAXKeHHHIH WByasHbi XapakTep. OjHako Ha 3OpOBo}, 
cTOpoHe ByasHOCTb BbIPAaKeHa 3HAYUTeJbHO CMaOee M B HEKOTOPbIX CydaAyy 
BOBCe OTCYTCTBYeCT. TakuM o6pasom, B Ipomecce UCCJIEIOBAHHA BCaCbIBaHh|h 
Na24Cl samequiaeTcs, KaK H B HCKOTOPBIX CTyYaAX THOHWeaJIbHbIX Hap yIeHHk}y 
PesyubTaTbl, NOJYYCHHbIe pH MCCeAOBAHHH TpyUlibl MCIbITYeMbIX C OOJIEBbIM |! 
CHHJPOMaMH, pa3JIM4YHOrO MPOMCXOXKTeHHA TpeCTaBJIeHbI B Ta6m. 5. | 
: 
| 
Bpems BcacbiBaHHs! BHYTPHKOMHO BBeeHHOrO Na™C] y GosbHbIx c 6ouIeBLIM CHH/POMOM Y 


TaoOuuna 9 


Bpema BcacbipaHHa, 
NoNo Mara Vcnr- Bos- peoy 
acces. | Silom aigpscn, IuarHo3 
ae 1955 r. ee eT mpapaa neBaa 
pyka pyka 
4 16 IX co) M §2 7 8 PaywukysuT eBOCTOp. 
2 8 IX I 2K 49 8—15 1146 ” » 
3 8 IX X a 47 5 4 ” ” 
4 7 IX B 2K 48 8,5 8,7 ” 2) 
5 19 IX 3 oie 56 9 14 Octpbit pawquKyJIMT paBocrop. 
6 24 XI K M 57 15 — ” » ” 
7 1 XII Cc M 43 9,4 5,5 » > ¥f 
8 { XII G M 48 7—16,5 lis ” ” 
9 14 1V M 37 17—8 7-13,5 PafuKyJMT sleBocTop. 
10 1S a A G KK 38 5.4—10,8 5,4—10,8 ONAKOHLAIUT WpaBocTop. 
11 19 V 12) pire Bi) 8,5—12 11.7—18 » » 
12, 413,-V B ne 42, 4 7 BosesHb PetHo 
13 24 IV Iu IK 32 5—10 8— 14 Hesput AByxcTop. 
14 21 1V H 1K 32 7,3 10 ” > 
15 TIGR INS Il 2K 42, 7—15 14—7 Heppasirua Tpolinu4nHoro HepBa 
ipaBocTop. 
16 13 Il II HK 56 — 17 Hespasirua TpoHHuyHOrO HepBa 
JIGBOCTOP. 
17 Tey Xx M 67 9,4 11,2 Cocyfuctad onyXoOub JeBOCTOp. 
18 71V 5 2K 32 10—18,4 11—20 Cocyfuctaa onyxoulb mpaBocrTcp. 


BoubuieH YaCTbIO Tp OMHOCTOPOHHEM OoseBOM CHHAPOMe HaGOfaeTCA acu! 
MeTPHA Ha 3OPpOBOH WM OOJIbHOM NOMOBHHAX Tela, MpHyeM axKe B TeX ciyya 
AX, Kora MOpaxKeHHbI yUacTOK yaJieH OT MeCTa HCCIeAOBaHHA, T. €. OT BHYT 
peHHeH TOBePXHOCTH MpefmeybA, HaNpHMep TIpH MOACHHYHO-KPeCTIOBBIX pa’ 
MHKYJMTAaX, HeEBpaJIrHH TpOHMHMYHOLO HepBa, reMHKpaHHAX UT. A. Bpema Bca-' 
CbIBaHHA Ha OOJbHOM CTOPOHE B YaCTH CyyaeB YAIMHAeTCA B Apyroi yacTH yKO 
PpayHBaeTCH, YTO 3aBUCUT, BUMMO, OT OCHOBHOTO CTpaqaHua. 

IlomyyeHHble pesybTaTb! NOSBOMMJIM HaM BBECTH MeTO USyYeHuA PyHKLMO 
HaJIbHOrO COCTOAHHA KalHJJIAPOB KO%KM B WpakTHKy KJIMHUKO-busnomoruye 


ckOro OOc/1eqOBaHUA pH 3aGoMeBaHHAX WeHTpasbHOH u nepudepuyeckolt HepBHO! 
CHCTEMBI. 


[pynna uw1eHa-Koppecnougzenta AH CCCP 
, H. HW. Tpamenxoza npn Orgenenun 6vonormuecknx HayK 
Axkafemun nayK CCCP 


TlocrynHsi0 
PAL AL i }ate} 


UHMTHPOBAHHAA JIMTEPATYPA 


1 Tp. Mucr. dusnon. AH CCCP, 8 (1938); 4 (1947). ? UW. U.Ucanamos C6opu 
pao. kad. narow. usno. Crammna6an. meq. uucr., 18, 1,56 (1954). 3 5B. J. 3a6 y nceKuli 
tam xe, 71 (1954). *5B. . 3a6yncKkui, ram «xe, 13, 2, 113 (1954). *H. WH. Tip 
menu kos, Tepam, apx., 1 (1956). “8 fo Cespocrhahos a, KsnHnKko-usnouoru 
wecKkanl XApakTePHCTHKA HEKOTOPHIX (OpM AMSsHUeabHoH maTosorHu, Jncceprauna, M., 1956 
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Hdorknagu Akagemun nayk CCCP 
5 1956. Tom 109, Nb 5 


PHSHOAOLH A 


A. Jl. BJIAHAMUPOBA 


YCJIOBHO-PE®JIEKTOPHBIE H3MEHEHHS TEMMEPATYPbI 
MOJIOUHOM SKEJIESbI Y KO3 


(ITpedcmaeaeno axademuxom K. M. Boixosoim 25 II] 1956) 5 


Cosqannpit MW. I]. [lapnospmm merog ycoBHbix pedbleKcoB nomyuns wWHpo- 
KOe MPHMeHeHHe HM albHewee yruiyOneHne HW pasBuTHe B yyeHuu K. M. Buikosa 
(*) O KOPTHKOBHCLHepasIbHbIX B3AHMOOTHOMeHHAX. C STHX NOSHIMH 3a TOocMeqHHeE 
Probl MPOBOAMTCAH H3yyeHHe JeATeMbHOCTH MOJOUHOH xwKeesbI. B Hacrosuree 
BPCMA MOXKHO CUHTATb OKA3aHHbIM BJIMAHHE KOPKOBbIX CHPHaJIOB Ha CeKperop- 
HVIO MH BbIAeIMTeIbHY!IO PYHKWMH MoOsOUHOrO annapata (* 8), 

B HacTosueM HCCIeEOBaHHH Opblia MOCTaBeHa 3ajjaya B YCJIOBHAX Xpo- 
HHMYeECKOFO OMbITa MPOCJeAHTb BJIMAHHE KOPbI FOJOBHOTO MO3ra Ha KpOBOCHAa6- 
*KCHHE MOJIOYHOM 2%Kelesbl, HCMONb3YHA C STOM WeJIbIO MCTOA YCJIOBHBIX pedseK- 
cop. B kayecTBe MOKa3aTeIA KPOBOCHAOKeHHA MOMOUHOTO annapata Opa u3- 
6paHa KOxKHaA TeMMepaTypa OpraHa MW ee H3MCHEHHA MPH pa3sparxkeHHAX, CBA- 
3aHHbIxX c JoeHHem. B mpegumectTByrouleH padote (°) 6blI0 MOKa3aHO, YTO y KO3 
MOXKHO OOpa30BaTb TeEMMePTYPHbIe YCOBHbIe peaKIMH Ha OOCTAHOBOUHbIN KOM- 
Mlekc paspaxkuTeneH, coueTad MocuIeqHHH C MeXaHHueCKHM Pa3ypaxeHneM pe- 
‘WenTOpOB MOJOUHO *Kerespl. [locme HeCKOJIbKUX OMbITOB OHA JIMIUb MOCTAHOBKa 
‘KO3bI B OMbITHYIO KOMHATY BBISbIBACT TOBbILIeHHe TeMMepaTypbl Oprana. Ecrecr- 
BEHHO ObluIO NpeAMOMORUTb, YTO YCJIOBHbIe ped:beKCbI MOXHO OOPa3s0BaTb U Ha 
“WCKYCCTBEHHbI€ H30JIMPOBaHHble pasApaxkuTesn. C Weblo MPOBepKH STOrO Mpey- 
MOJIOMKCHUA HW U3yYYeHHA OCOOCHHOCTeH yYKa3aHHbIX pedJIeKCOB HaMH H Oblia upey- 
MpWHATa HacTosulax paodota. 

O6pa30BaHHe YCJIOBHbIX pe*JIeKCOB Ha H3MeCHeHHe KOXKHOM TeMMepaTypbl MO- 
MOYO %KesMe3bI MbI IPOBONMJIM Ha YeTbIPCX X%KUBOTHBIX: 2 Ko3bI (Poca, TyyKa, 
| M€pBOMAKTUPYIOUlHe) ObIIM B3ATbI B MepBOH MOJIOBHHE MaKTaWHH 2 KosbI (Be- 
| JItHKa, YMHHUA, MOBTOPHO JaKTHpyiollve) B KOHIE JakTaluu. OMbITb! CTaBH- 
_JMcb, KaK IpaBuso, B VaCbI yTpeHHe WOHKH. B KayecTBe yCOBHbIX pa3sqparxku- 
‘TeeH UCHOIb30BaIHCb 3BOHKH pa3sHoro ToHa. IloyKpenseHHeM CJlyKHIO Mexa- 
/HMYeCKOe pas—paxeHHve, OCyLecTBIAeMOe IPH OObIYHOM JoeHuH. Ilocmequee, 

KaK YKa3bIBaJIOCb, BbI3bIBA€T TOBbILeCHHe TeMIepaTyPbl MOJIOUHOM 2 Keesbl. 
BenwunHa STO peaKIMH 3aBHCHT OT CTaqMH JakTalMv: HaMMeHbIWeH OHa AB- 
“qAeTCAB KOHUEe JakTauMOHHoro Nepuoya. T[loyqkpenenve HauHHasocb yepes- 
2—3cek. mocie Hayaa 3ByyaHHA 3BOHKa. Mexannyeckoe pa3yparkenne (H JeH- 
CTBHE YCAOBHOFO paspaxHTeA) MPOHSBOAUOCb AO NOMHOFO BLIBEAeCHHA MOJOKA 
H3 BbIMeHH, Mocse yero pa3spaxkenve NpeKpallalocb WH 3BOHOK BbIKJIOUAJICA. 
3a OHH oObIT JaBanmu 1—2 pexe 3 coyueTaHHA, IPH4eM B KaXKJOM OTJeJIbHOM 
ONbITe KMOJOMKUTEMbHOe» COUeTAHHE JaBaJIOCb TOJbKO OHH pas. B HeEKOTOPbIX OTBI- 
TaX MOMOMKUTeMbHOe COUeTAHHE He MPMMeCHAIOCh C WeJIbIO YCTPaHUTb o6pasoBa- 
“une yCJIOBHOrO peulekca Ha OOCTAHOBOYHbIM KOMIVIeKC pasqpaxKuTesel. OnbiTb! 
cTABUJUCb B OTKPbITOH KaMepe YCJIOBHbIX pedekcoB. Kosa HaxojHJlacb B Cie- 
UMasIbHOM CTaHKe, B KOTOPOM roJIOBa X%KMBOTHOPO OTTOPaKUBasacb OT SKCIePH- 
MeHTATOPOB HW MpHOopoB UMTOM. Temnepatypa BO BCeX OMbITaX H3MepAMIaC Ha 
OHOM HW TOM 2K YYACTKE MOMOYHOH 2Kese3bl IPH TOMO aJIeKTPOTepMoMeTpa™ 


* DNeKTpOTepMOMeTP H3rOTOBJIeH B 9KCICPHMCHTAJIbHOU macTepcKoHt JleHuHrpayckoro 
‘OCY ]lapCTBCHHOrO HHCTHTYTA JIA YCOBCPIICHCTBOBAHH Bpauen. 
L061 
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Kak moKa3auJIv OMBbITBI, y BCeX 4 KO3 OKA3aJIOCb BO3MO2KHBIM OOPasoBaTb MOC 
MKUTEJIbHbIC H OTPHILATeJIbHbIe YCIOBHbIe pedbJIeKCbl. Tocaeqnue pericTpHpoBé 
JHCb 10 MOBbILeCHHIO KOXKHOH TeMMepaTypbl MOJIOUHOH WKelesbl pH MeHCTBU 
OAHOrO JIMWIb yclOBHOro curHawa. JA NpHMepa MIpHBeeM OMbITbI Ha KoOsay 
Tyuxe u Poce (cm. Tad. 1). 

Tao6uuna @ 


ViamenenHe TemnepaTypbl MOJIOUHO! Kee3bI (BCC) Mp CesyCMOBHOM HW YCJOBHOM pa3/ipaxKeHH 


Tyuka f Prone. 2 
T-pa 2Kese3b! tae 28 | T-pa 2«evlesbI eee ? 8 

=a |3 sh | 3 

Mata g = +. g 5 5 5 Tara - Ta g g 2 5 
onbita Ss o |#2/265| oe |5 Cue = IS) oY laou| =e Sat 
So] Puls edecodae. Las S| ae aloes er 
x | § |Sa| S28] fee| a8 KR | § | So )>2s| Se] a8 

oc See er es | Seales g @ |sa|Sts] OSs | ae 

1955r. 1950r. 
12 XII 136,75 (137,10) — | 0,35 |. 680 | 9,0] 9 XII | 36,37) 37,61) — |1,24 955 | Tam 
13 XII |35,88/37,18| — | 4,30 | 700 |.9,0/10 XII | 36,45] 37,45] — |1,00; 900.) 10% 
45 XII |35,30136,40| — [4,10] 650 }8,5\12 XII 1 35,37 1:36; 50\ "74 F400 9 ,¢ 
46 XII /35,85 |36,95} — | 1,10 | 625 |10,0)13 XII*) 35,40 9; 
17 XII (36,80 |37,60 |0,22} 0,80 | 690 |44,0)45 XII | 35,25 | 36,38] — | 1,13} 1205 8, 
19 XII* 136,92 1411, 0) 46 XI 135, 72) 36,384 | ON 12s O2o ms inee 
20 XII |36,10137,10| — | 1,00) 715 |12,0)17_XII |35,65 | 36,90)) — 1425) 10257) ae 
ZA IQUE [Biiy7-74 | BO5a))|) | aes) || sO) HOG eli) ORO — |} — ~- KO). 
22 XT |36.60)) @——= = = == |12',0) 20! XID |36),04)'36,,85)| ==) 0; 84 MOs0n gm 
23 XII 135,60 387,524 ,02) 1,92 | 800 (12,0) 24 XID 135, 431.36,45 | — 11,02) 975) \ 108 
24 XII 136,60 137,65} — | 1,05 | 775 112,0).22 XII | 35,36 | 36,60 |0,67|1,24) 1020 | 42% 
27 XII* 136,80) — — — — |10,0,23 XII | 36,00] 36,87) — | 0,87 1045 | 42, 
28 XII 136,09 136,85] — | 0,76 | 760 142,0)24 XIT 136,00) 37.35) — 45 35) 10505 ez 
30°XIL |85,50136, 70) —= | 42071 850) 111, So! 27eXTI 36, 481737, 20)| (a0. 721 Sonate 
31 XII 36,38 37,92 |1,04) 1,54 | 855 141,028 XII 135,57) 36,75! — 141,17) 1005 | 42% 
{956 r. 29 XII 34,601 36),415 10,95) 1, 50) 1095s ize 
By LIES 37,00) — — = — |12,0)30 XII | 35,65 | 36,55 | — |0,90) 1135 | 14) 
4] 31,20 137,80} — | 0,00 | 765 12,0) 34 XIL | 35,73) 36,92) — 11519) 4805 ie 
o I* A 5/70) \ — —_ — |12,5/1956r. 

6] 36,92) 38, 10) \5— | 4-48) | 785, 43,0) ol 36,3837, 00)| — 14,42) 1050) Mae 
let 36,78 |37,68] -- | 0,9 830 |13,0] 61 37,00.| 37,30} — }0,30| 1170 | 43 


* Koga B CTaHOK, CTaBHUJaCb, HO YCJOBHOE H Ge3yC JOBHOe pasApaxKenns He IPHMeEHAINCb 


Kak BHHO 3 TpeqcTaBeHHbIX ONbITOB, y TyukH yxxe Ha 5 coueTaHHH 
MPOWSOLIJIO YCJIOBHO-pediekKTOpHoe H3MeHeHHe TemnepaTypH Ha 0,22°, uw Ha 
8 coueTaHu OHO cocTaBHo 1 ,02°. Y Pocbi oHOMHHYTHOe OTCTaBJeHHe NOAKpen- 
JI@HUA OT Hadaia 3BYYaNHA 3BOHKa Ha 5 COURTAHHH OKa3alOCb HejeHCTBeHHbIM, 
H3MCHEHHA TeMMepaTYPbI MOJIOUHOH 2KeNe3bl HE NPOMSOWWIO, T. €. YCJIOBHbIM pe- 
dulekc enje He OOpasoBasica. Caeqyroujee oTcTaBleHHe y Pocbl NpHMeHHIN Ha 
9 coveTaHHH H TOYA NPY U301MPOBaHHOM JICHCTBUM MOOKUTeIbHOrO CurHasa 
(3 MMH.) yBelMyeHHe Temmepatypp Ha 0,67°. a Toro uTOObI BbINBUTb HavOONb- 
INVIO BEJIMYMHY YCJIOBHOH TemMMepaTypHO peakUHH, MbI B pAJe OMbITOR yAMHA- 
JH OTCTaBeHHe Ao 5—6 MHH. H MOJYaHIM NOBbIMeHHe TeMlepaTypbI MOJOUHOH 
xKeNe3bI WO 1,04° B oTBeT Ha JelicTBHe OAHOFO JMb ycNOBHOrO curHaua. 

XapakTepHbIM AIH VKa3aHHbIX OMBITOB OKasasicn ce yIoUl caxt. Ecan 
B OObIYHbIX OMbITAX MPH OMHOBPEMeHHOM JeHiCTBUH YCJIOBHOrO U Ges yCAOBHOrO pas- 
IpaxuTelelt NOBbIMeHHe COCTaBANIO B CPeAHeM 3a 7 T1pesMeCTBYIOWIMX OMBITOB 
1° (onbiTbI Ha Ty4ke), TO B OMbITax ¢ OTCTABACHHEM NOAKpeleHHA TemnepaTypa 
yBeIMUMBaNach, HalpHMep, Ha 1,92° (pu 8 coueraHHu) uM Ha 1,54° (npu 12 
coyeTaHHv). AHaJIOrM4Hble pesyJIbTaTbI Obl NOYYeHbI H B OMbITax c Pocoli, 
ITH (PaKTbI MOSBOMAIOT CeNaTb BbIROJ, YTO YCJIOBHbIC CHPHAJIbI OKA3SbIBAIOT BIS- 
HWe H Ha NposmBMeHHe Oe€3yCNOBHbIX TeMMepaTyPHBIX peakuni. Besycopunie 
peaKUHH TpH 9TOM 3HaYHTeIbHO YyCHMBaIOTCS. 
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}| OrpuuatembHbIe ycnoBHbe pedsekcnt y Pocsr u TyaKu o6pa30panch oTHO- 
‘ve#bHO Opicrpo. Tyyka, HampyMmep, yxe co 2 coueraHua cMorna oTAuddepeu- 
PPpOBaTh OTPHUATEIbUBIN WM NOMOMKUTEIbHDIN paspaxuTeb, U ecIH MepBoe 
(PHMEHCHHE OTPHUAaTeIbHOrO CHPHAJIa BbISBaJIO NOBbINeHHE TEMMepaTypbI MOJOU- 
i 2KesesbI Ha 0,6°, TOMNpH BropoM NpHMeHeHUM yBemHUeHHe cocTaBasO (),1°. 
MHaKO 3feCb uddpepeniMpoBanne pasypaxuteeli Obwio HEMpOUHbIM, Tak KaK 
"eTLE “OTPHILATEIbHOe» COUeTAHHE BbISBaJIO ONATh YBeMYeHHe TeMMepaTyDbI 
enesbl Ha 0,9° 4H aHmb c 4 coueTanuA Audppepenunpowka crana nomHoli («Hy- 
}s0l) H Wocrarouno mpouHolt. Y Pocpi AucddepennupoBzanne pasqpaxutTeneh 
MABMJIOCb Ha 5 COY€TAHHH, MPH KOTOPOM MOBbILeHHe TemMepatvpb! Obi0 0,12°. 
jepBoe IPHMeHeHHe OTPHLAaTebHOrO pasqpaxenusa y Pocwl BbIsBaO TOPMO2XKE- 
a€ p€aKUMH,'O YEM MOMKHO ObIIO CYATb NO H83MeHEHHIO TeMIepaTypbI XeMesbI' 
2 BKJIOUCHHH 3BOHKa (qudpepeHwMpoBouHOrO}) Temnepatypa 3a nepebie 
1—20 CeK. yBeMuMach Ha0,16°, 3aTeM HECKOJIbKO CeKyHY Yep xKamacb Ha 3TOM 
DOBHE H Jlamee Nauasa CHMKAaTHCH (Ha 0,25°), Tak YTO TemMepaTypa MOJOUHO!i 
eNe3bl TOCIe MPHMeCHEHHA OTPHWaTeIbHOrO pa3spaxKHTeIA cTasa HYKe 
*XONHOH (35,75° MpoFHB 35,84°). TopMo3Hoe COCTOAHHe MOKHO GbIIO OTMETHTb 

TO MOBeXCHHIO XKHBOTHOTO: KO3a HaxoOMsacb Kak Obl B OWeMeHeHHH, He 
PeBeACh, H JHMUIb ChycTa 2,5 MHH. Mocse OKOHYAHHA JelHCTBUA OTPHUaTeIbHOrO 
.IOBHOrO CHrHasia STO COCTOAHHE MpoUsio. 

[pu mpopeyeHHH ONbITOB MbI YYNTHIBAIH BOSMOXKHOCTh OOpasoBaHHA yCJOB- 
ax pedleKCOB Ha OOCT@HOBOUHbIM KOMIVICKC paskpaxuTeleH u cTapasivicb 
B0eKAaTb STOrTO. Ho mpHHATHIC Mepbl HE BCera OKa3bIBaJIMCb JOCTATOUHBIMH, 
B OTACJIbHBIX OMbITAX MOXKHO ACHO BUACTb MOBHIILeHHE TeMMepaTypbl MOJIOU- 
DM 2Kelesbl H Ha OOCTAHOBOUHBIM KOMMVJICKC pasparxKHTeseH, HaNpuMep, B ONbI- 
or 6 I c Pocoli nv B onprre oT 4 I c Tyaxow. B stux onpitax ucxoquaa Temmepa- 
pa nepeq Moexuem BpicoKas (37,00 u 37,25°) u, COOTBeETCTBEHHO, NpHpoctT ee 
DH MeXaHHyeckOM pa3ypaxkeHHH HeOombUOH (0,30 u 0,55°). B panee npopeyen- 
DM HCCJIeQOBaHHH ObIO YCTAHOBJICHO, YTO Ha OOCTAHOBOUHBIN KOMIMNVIeKC pasjipa- 
TMTeeH MOMKHO OpicTpo (4—5 coyeTaHHl) OOpa3s0BaTb MOMOMKUTCbHbIC HW OTPH- 
ATEJbLHBIE YCNOBHbIe pedbIeKCbI Ha H3MCHEHHE TEMMePaTYPb! MOJIOUHOH Kee3bI, 
| YM MO2KHO CYJ\MTb 10 YNOMAHYTb5IM BVM MoKasaTedIaM — WCXOJHOH Temme- 
arype mepeq JoeHvemM H yBeNMYeHHIO ee pH AoHKe. HeoOxoyumo mpu sToM 
4UTHIBATh TEMMepaTypy MOMeMIeHHA, B KOTOPOM MPOBOAATCA OMBITHI, TAK Kak 
oT (akTOP CKa3bIBaeTCH Ha MCKXOMHOH TeMMepaType MOJIOUHOM Kee3bI, UTO 
OKHO B OOMWMX YepTAX BUJeTb H B MPMBeACHHbIX-3ecb ONbITAaX (cM. TaOm. 1). 
MbWIO YCTAHOBJICHO TakoKe, UTO Y KOS NePBOl MOJOBMHbI JakTAaWHW OOCTaHOBOY- 
blll KOMHOHEHT YCJIOBHOM peakWHH BbIABJIACTCA Jerye M yralllaTb ero TpPyHee, 
©M Y KO3 B KOHIUE MaKTAWMM. ITO COCTOATEbCTBO, BO3MOXKHO, CBAZAHO C pas- 
MYHOH BOSOYAHMOCTbIO JaKTaWMOHHOrO WeHTpa Y KO3 pa3sHOrO yPOBHA JlaKTa- 
(AM. 
 TipeycrapsaroT HHTepec OMbiTbl C OOpasoBaHHeM YCJOBHBIX peeKCOB y KO3 
KoHUe makTauMH. B 9THX OMbITaX Mbi CTABMJIH Melb HE TOJbKO OOpas0BaTh 
KCK YCCTBEHHBIe YCJIOBHBIe pe(pJIeKCbI, HO HW MpOCJIeqUTb H3MCHEHHA YCJIOBHBIX CO- 
YAMCTHIX peakuuil 10 Mepe Hepexofa 2KHBOTHDIX Ha OesMOJIOWHBIM (Tak Hasbi- 
aeMbIii «CyXOCTOMMHBbIi») NepHOR, Kora BeNMYHHa OesyCOBHO-pedseKTOp Horo 
)OBbILIEHHA TeEMMepaTyPpbI MOCTemeHHO yMeHbulaeTca. B Hayaue ONbITHOFO TepHo- 
a y Ko3 Ymunubl u Benauku yeesMyeHHe TeMIepaTYPbi MOJIOUHOH 2KeJIC3bI 
oerapiaso yo 1° u B OTJeJbHbIX OMbITaX JO 1,3° H CHH3HIOCb JO One 

KOHIe ONbITHOrO MepHoga; CeKpelMA MONIOKa HaxogMacb Ha ypoBHe 200— 
00 mui B Hauasle HM BOBCe OTCYTCTBOBAA B KOHUE ONBITOB. Y STHX KO3 YCJIOBHbIC 
ebjekcbl Ha H3MeHeHHe TeMMepaTypbl MOJIOUHOM WKesesbl COPasoBaMCbh TAKE 

reTpo. Tak y BeHKU MbI 3aperHcTpupoBasM OOpasoBaHue yCOBHOroO peulek- 
4 Ha 6 coueranua. Y YMHUIbI WpOBepKy HaJHYMA YCOBHOTO pedreKca MPOBo- 
WAM WuUb Ha 13 coveraHHu — pedaekc Obit ye NpoyHbM. Orguddepenuupo- 
aga 2 3RonKa YMuHuUa C 3 coueTaHHA, aC 5 CoueTaHuA AudPepeniMpowKa cTawa 
oanoit wv 3aKpenunacb. Y BenauKu neppoe pa3sMyeHMe pasparxKuTevel 
Hy NeBa sy peakI[HA) MpoABHNIOCb Ha 3 COoyeTaHHH, HO B MaJIbHeHIeM JIMIUb 
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B OTJCJIbHbIX OMbITAX MOXKHO OblIO HaAGIOAaTb NOMHOe AUppepeHUMpoBaHue PF 
(paxuteseli, a B OOMbIIeEM YHCe ONBITOB pasHYeHHe Obl1O HeNOJIHbIM: Ha 
PHUATeIbHbI pasqpaxKHTeb HaOMOfaNocb MOBbIMeHHe TeMMepaTypbl, Xt 
OHO ObLIO MeHbIIC, YEM Ha NOMOMUTeMbHIM pasqpaxkuTenb (Hampumep, V,ll 
uu 0,17° nporus 0,42° — onprrpr or 10 II, 18 I uw 19 111955 r.). Ycnos: 
pedsIeKTOPHbIe H3MCHEHHA TeEMMepaTypbl MOJIOUHOH Kee3bI Y KOS B KOHIUC Jii 
Tal COCTABIAH B pasHblx curyyanx 0,3—0,6° 3a 30 ceK. H30MMPOBaHHOTO 3)f 
YaHUA 3BOHKA. 
Ilo Mepe Toro Kak CeKpellHA MpeKpaliaacb, MpeTepneBaiM H3MeCHeHHA KF 
6e3yCOBHO-pe*eKTOPHbIe TeEMHepaTypHble peakUHH, Tak BMeCTe C HHMH HM |} 
JIOBHO-pe@.I€KTOPHbIi KOMMOHeCHT peakuHH. Kak MpHMep MpHBeemM Ofib! 
c Ymunueit B CaMoM KOHUe onbiTHoro mepvoga. Ecau B onpite or 1 XI 1954 
YCJIOBHO-pedIeKTOP Hoe MOBHILEHHe TeMnepatypbi Obwi0 0,52°,To11 XI ono paBE 
och (),22°, ene uepes 4 qua, 15 XI—O,1°, a B ompire or 8 I 1955 r. NomomuUTES 
Hblii Da3/[pPaxKUTeb-3BOHOK y2Ke He BbISBaJl HAKAKOrO H3MeHeEHUA TemMMepaty } 
opraHa. Buyumo, yCOBHbIii peduieKc B aHHOM Cuyuae He HCYe3a NOMHOCThY 
a JIMIIb TOPMOSHJICA, TaK Kak TIPHMeCHeHHe MOMOKUTeMbHOrO pa3parxkUTe 
1] | 1955 r. (gepes 1,5 mec. mocle WpekpalleHHA ONbITOB H 3a | Mec. Ao Haya 
cleqyioulei saKTalu) BbIABUJIO XOTA H H€3HAYHTEbHOe NO BeEJIMYHHE YCJIOBE 
pe*leKTOPHOe MOBbIMeHHe TeMMepaTypbl 2%esesbI (Ha 0,12°). OrpumaTenbH 
pa3j[paxKUTeJIb B 3TOM CJIy¥ae He BbISBa] HAKAKOM BAMMOM peaKIWMH %KUBOTHO) 
Bee BbIllleH3J1I0%KeHHbIe (aKTbI CBUETEIbCTBYIOT O TOM, UTO y MAaKTHP YOU 
KO3 BO3MOXHO OOPasOBaTb HCKYCCTBEHHbIe YCJIOBHbIe petpieKCbl Ha H3MeHeH 
TeMIepaTyPbI MOJOUHOM MKese3bl, YTO TOBOPHT O BJIMAHHM KOPbI POJIOBHOrO MO3 
Ha TeMMepaTypHble peakiaH opraua. IlocKombky H3MeHeEHHA TeEMMepaTypbl MOVIC 
Horo ammapaTa CBA3aHbl C H3MeHeEHHAMH KpoBooOpameHua (1° 1"), MoxKHO I 
BOPHTb, 4TO Mpouecc KpOBOCHaO*KeHHA B MOJIOUHOHM wKesese, KaK HM CeKpell 
WH BbIeIeHHe MOOKa, HaXOJATCA MO BHAHHEM CHrHaJIOB C BBICIUHX 9TaK 
rosIOBHOrO Mosra. 


JIleHHHTpagCcKHH YToOcyJapCTBeHHbIM YHHBepCHuTeT Ilocrynua0 
um. A. A. )KqaHoBa 15 III 1956 
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®HSHOJIOTH Af 


®. Tl. MAMOPOB u JI. A. ®APCOB 


IKCHEPHMEHTAJIBHOE HCCJIEMOBAHHE MPABOPYKOCTU 
Y WHUMMNAH3SE 


(ITpedcmaeaeno axademuxom K. M. Beixosom 19 III 1956) 


| I[lpoOmema qusvonormueckoH acuMMeTpHu pyK y YesOBeKa, MOBHAMMoMy, 
pOxKeT ObITb yYAOBMeETBOPHTebHO PelieHa TOKO B OOWIEM Mane alTponore- 
e3a. M3yyenue mpasBo-sleBopyKocTH B (pHsloreHese, H B OCOOeHHOCTH B psy 
PMMaTOB, C HECOMHEHHOCTbIO MOKET CNOCOOCTBOBATb PAa3PELUEHHIO BaXKHbIX 
ONPOCOB reHeTHyecKOH HeBposoruH. K comkaseHHio, HCCeqOBaHia JOMHHUpO- 
‘@HHA OJHOH H3 PyK Y BbICLUUX H HH3IWNX O6e3bAH MOKA 
TAMUAIOTCA UPCSBHIVAHHO MIPOTHBOPeCYHBbIMH Pe3yJIb- 
@TaMH, 4TO, BUAHMO, OObACHACTCA HECOBEPUICHCTBOM 
PHMSHABIUHXCA MeTOAMYeCKHX MmpHemos (°,°,!4), a) 
@Muuy (*) H3y4a MOMMHHPOBaHHe KOHEYHOCTH y 
ummaH3e cnoco6om Mpoctoro cxBaTbiBaHHaA. Ilo ero 
‘eTOUKE NULLA, NpeAaraBiuaaca OOe3bAHAaM Ha cre- 
WaJIbHOM LIHTe, ObICTpO yOuHpasiacb, KaK TOJIbKO LUIHM- 
|AH3€ MbITaacb OpaTb ee He OAHOH PyKOH, a KaKHM- 
“Oo APyruM cnocoOom (AByMA pyKaMH, Horo, ry- 
amv). BosIbufHHCTBO 2Ke ABTOPOB, paOoTaBLUIHX C HH3- 
UMMH OOe3bAHAMH, BbIPa3HJIO MHEHHe, YTO CpeqW HHX 
MaKaKH-pesycbl, KamyWHHbl, NayKooOpasuble H Jp.) 
ae (urouisy. ato PY RHC ra auratus) Ou Puc. 1. Cxema ma6upuuta, 
TlyHKTHpOM NoKa3aHa NMe- 

PesyibTaTbI OObITBIE Ha YeMOBEKOOOPA3HBIX peropogKa seBoro KOpH- 
6esbaHax, \He MeHee MpoTHBopeyHBbl. PunyY Ha 30 nopa 
uMMMaH3e NosVvanA Oombuoh d@akTHYeCKHH MaTepHal, 

COTOPHIi MOSBOMHM CUMTATb, YTO CpeAH BbICLUMX OO€3bAH HMEIOTCA MpaBopykKue, 
epopykue u Ongexctphi. J[pyrue (’,4) nomaraior, 4TO YeOBeKOOOpasHble O6e3b- 
[Hbl — OHJICKCTPbI. 

Hae uccneqonanne Opiio MmpoBeqeHO Ha TpeX CaMKaX WHMMNaH3e, OAHAa H3 
<OTOpbIX MooBospenad (Puua, 9—10 ser), a ABe APpyrHe — B NO{POcTKOBOM 
so3spacre (Jlaga, Hepa, 5—6 ser) 

B wenax uccleqoBaHnad @uZuOOruyecKOH aCHMMETPHH PYK Y Haluvx WAMMaH- 
s¢ Obl] MPHMCHEH YIPOWeHHbIH aOHPHHT, KOTOPbIM PaHbllle HAC MOMb3CBaHCb 
3. Kenep (*) u 9. T. Bauypo ('). lo yerpoticrsy maOupHuT mpeycraBsAd cobor 
IPAMOYFOJIBHUK, CTOPOHbI KOTOPOrO CfeNaHbI U3 OpycKoB ceyeHHeM 3X3 cM. 
3 NpaAMoyrosbHAKe MMeeTCA BbIXOA, OT KOTOPOrO BHYTPb UAYT Ba KOPOTKHX 
(apamenbubix Opycka (puc. 1). @urypa maOvpHHTa yKkpenvela Ha UTE 
0x 110 cM, pa3mepbi KOTOporo B3ATbI C TAKHM pacueTOM, YTOObI MPHMaHKa, ‘AB- 
JABLUAACA B HallIMX OMbITaX HATYPaJIbHbIM YCJIORHbIM Pa3sf{paxKHTeeM, MOrJa 
JbITb BbIBeeHa OOe3bAHOH U3 NAOMPHHTA TOKO MPH NOMOMIM AONOJHTEBHOrO 
IpeyMeta. TakHM «BCTaBOUHbIM 3BCHOM» MexKy PyKOH OOe3bAHbI M NPHMaHKOH 
iBsIAJIaCb MlasiKa (puc. 2). B KaxKJoM onbiTe OOe3bAHe Npefaraoch AA Paspe- 
WGHUA 7 3apAOK, MecTa HX MOKa3aHbl WppaMu BHYTpH MaOHpHHTa Ha PHC. 1 
lay3a Mexyly 3apaqKaMy paBHsAsach 4 MMH. B aKcmepHMeHTe C Puuelt mpHMaHka 
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6piia nuueBolt, Juist Jlagbi A Hepp! ObiWwIO HCHOJIbSOBaHO HrpOBoe noykKpenJieHu 
C 9rofi Lembio B aOHpHHT MOMeMlasacb CBASKa KOUeH, TPH MOMOULH KOTOPbL| 
o6e3baHa OTKPbIBaIa BEPb BOJIbEPbl HM BbIXOMa HPpaTb B 3a. 

CUMMeTpHUHOCTh WaOHpHHTa JaBasla OMHAKOBY!IO BOSMOXKHOCTb o6e3bAH 
jlOCTaBaTb IIPHMaHKy Kak J{BHXKeHHeM N10 JICBOMy KOPHAOPy (1pOTHB YacCOBO 
CTpeJIKH), TaK H MO MpaBoMy KOpHAopy (10 yacoBolt crpeske). B mpoTokowa: 
" perucTpHpoBaslach pyKa, KoTOpol ocTaBasa oGe3baHa, a TakxKe JlaTeCHTHBI} 
Ne€pHOA HM BPeMA ABUTATeIbHOH PeakiLHH, HEOOXOJMMOE JIA OBIACHUA TpHMaH 
Koli (OT MOMeHTa KacaHHA MaIKOH K MpHMallke HO CXBaTbIBAHMA Ce PVKOH). 


Puc. 2. Momeur jocrapanua kKuloveli u3 a6upuutTa (WuMmaH3se 
Jlaja) 


Ile p Ba CepuA ONbITOB C CHMMeTPHUHbIM JIAOMPHHTOM MpoBeseHa HaMH Hi 
Tpex OOesbAHaX Js OOMLerO BLINCHeHHA YaCTOTHI NOJb3OBaHHA paBon HW JeBO 
pykon. Kak Buguo us Ta61. 1, Jo BBeAeHHA NeperopaxuBaHHsA JIeBOro KOpugop: 
(cm. HMKe) Bce 3 COE3bAHLI MPH MOcTaBAaHHH U3 NAOM“pHHTa NPHMeHAIH npeumy 
UleCTBeEHHO paBylo pyky. Kak peyKoe HcCKOUeHHe HaOsIOAaOCb UCHOMb30Bai 
HHe TOJbKO .1eBoll pyKH (Puna). Jomunupyiousee 3HayeHve npaBol pyKu ocobeH 
HO YETKO MPOsIBHOCb Y Jlayer H Hess. B 17 onprrax nepBok cepun Jlagqa qocra 
Basia 1paBo'l pykol 118 pas, a Hepa 116 paz. Menee uacto nomb30BaNacb npa 
Bolt pyko Puua. U3 119 sapayoK ona paspemmua c IPHMeHeHveM MpaBoll pyK 
74 3apsyqKu. an 

Ta6Ouuna 4 


: I] cepua. C mepe- 
I cepua. Cummerpuun. sa6upunr TOpOx. JeBLIM UII cepusa. Cuvmerpuun. sa6upue 
& KOPHLOpoM (TOT 2Ke) 
= 
ees : H Ipapsienue Kakoli pyKoii K..KOH pyKkolt Ha lipaBsaenne akon 
Ss iocrap HHA mocrapama* ocTaBay ; | pie 
5 oe - pa aBaJa AOCTABAHVA ACcTABagla 
S oTHB NpOTHB 10 
@ |, uacop. | yacop. | um |] om |n—ala—n| m —a |ai—n} 4 
m |crpeKkulcrpeiKe ier tae i Beas: ayaa the nN SE eee 
ie o—6| 118 1 PSS ed el pea ane | oS o2 |38¢ 
eee hace a — i 5 1 ae AT OS) yeu) ech 105, |479) 30) 135 00a 
Salley AULA Sik |) 22h Ls} 4 \80) 2 3| 38 
* 11 —mpaBoH pykol; 1 —.JeBoli; n-—a«7 i 
d J & 6 a 7 o 
_ é HaYaJla JICHCTBOBATb npaBou, 3aKOHYOH, 


NeBOH, I—T— Havasla AeHCTBOBATh NeBOH, 3aKOHUMNA MpaBoii. 


_Bpiaio BHICKASAHO TpeMONOAKeHve, YTO OCTAaBAHHE NpeMMyUlecTBeHHO Mp. 
BOH PyKOi oOyCJIOBIMBaeTCA KaKHMH-TO TIpH¥YMHAMH, HaMH He YUHTHIBAaeMbIM 
HO J€HCTBOBaBLIMMH C CaMoro Hayasa paOorbl HW TaKHM OOpa30m cnocobcrBoBa 
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uMgi (POpMupoBaHHio CBoeOoOpasHoro ABHraTeNbHOrO cTepeoTtuna. C 9sToli UembIO 
al NpoBeiH BTOP yt CePp Ht ONbITOB C NeperopaxHBaHHeM JIeBOrO KO- 
agopa (puc. | nyaKtup). 9ram mpnemom JaOUPHHT esac HECHMMeTPHYHEIM, 
| o6e3bAHa Morya AOCTABaTh TObKO 10 NpaBOMy KOpHyopy. XapakTepHo, uTo 

M€PBOM OMbITe STOH CepuH BCe OO€3bAHbI MbITAMMCb AOCTABATb IIPHMAHKY B Ha- 
JOaBAeHHH MpPOTMB YacoBoH cTpekH. B JanbHeliweM TaKUX MOMbITOK He 3aMe- 
jasocb. Tleperopaxupanue seporo Kopuyopa He Hu3MeHuO cHocoba JocTaBa- 
HA TOIbKO y Jlaqbl. Ona nonpexkuemy BbIBO_MIa NpHMaHky U3 aOupuHta 
‘}paBol pykoli (ra6n. 1). B mporusononoxnoct stomy, Hepa u Puna mpaByro 
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Puc. 3. Uacrora Jocrapanui mpaBoli u weBoli pykoi B III cepun onmpiros 


\yKy CTaJIM TIPHMeHATb OYeHb PeAKO, YBeJIMYMB HCO JOCTABaHHH eBOH PyKOH, 
_TakxKe MpaBol—JeBOH, BbIBOAA NPHMaHKy JO BbIXOJa H3 WaOM“pHHTa UpaBoli 
\VKOH, a  3aTeM JO KOHIla — JIeBOH. 

Petmaromel B 9TOH paOoTe Hao CUHTAaTB TPeTbIwO CepHD, kKorsa Opiuia 
‘HATa TleperopoykKa JIEBoro KOpHAOpa HW OOe3bAHI, KAK HW B NepBO CcepHH, Jo- 
‘Taba MIpHMaHKy 43 CMMMeTpPHUYHOrLO JaOupuHta. Jlaja BO BCexX ONbITax TpeTbeli 
epHH JOCTaBasla MPHYMaHKY TOJIbKO MpaBOoH PyKOH, HO OT MpeybiAyule cepun 
cTaslocb MOCMeeHCTBHE B BUe AOCTABAHHA IPHMaHKH B HalipaBsieHHH NO yaco- 
NOH CTpeIKe, KOTOPoe HawOoulee YaCTO NPOABJANOCb B Hayasle TpeTbell CepHH 
TaOm. 1). JlocraBanua B TpeTbeH cepHuH ApyrumMyv waumnaH3se (Hesa wu Puya) 
OKa3bIBaloT ABHOe yBesHYeHHe yeNbHOrO Beca MpaBokH pyku (pune. 3). Tak, 
despa Jo onpita Ne 95/10 ocymecTBaa JOCTaBaHHe JIEBOH PYKOH, a TakxKe Mmpa- 
301 — JIEBOH; 3aTeM NPHMAHKa BbIBOANMAaCb M3 JIAOHPHHTA TOJIbKO «KOMOHHHPOBAaH- 
iibIM»> J[BHXKCHHeM MpaBolt HU WeBoH pykH. B Aambuelwem Hepa Bce yare mpume- 
“aja IpaBylo pyKy B HalpaBJIeHHH NpPOTHB YacoBoH cTpeKH. B Konue III cepuu 
ace 3apANKM KaxKoro OliblTa OHA Paspelala UCKMOUMTeIbHO TpaBol PyKOH. 
‘Toqo6uy1o CMeHy JOMHHHMpOBaHuA C JIeBOH PYKH Ha NpaByto MbI HaOwuofau Uy 
PXILbI. 

PesybTaThi, MOJIYYeHHbIe B TpeX OMMCAHHbIX CepHAX, MOATBEPAMIMCh TakrKe 
4aOIONCHHAMH B [pyroli 9KCNepHMeHTaIbHOH paOoTe, MpoBeseHHOH B CBA3K 
> H3yYeHHeM BOMpoca O POJIH AHHAMMYECKON CTepeOTHNHH B COXKHOM MOBeeHHH 
uuMnau3e. Jina HaruisaqHOCcTH OOUMe pe3yJIbTAaTbI STOH padoTh! OOBeAMHEHbI 
B Tao. 2. 


Ta6nuna 2 
JIafa Hesa Puna 
Kakol pykoii 
mocTaBasa ducJO EN UACIIO duCJIO e 
jlocTaBaHuit ® |nocrapanuii fo |nocrapannit % 
[Ipapon 1936 99,9 1380 78,16 793 66,9 
Jlesou — — 95 a pcate, 81 6,86 
f Ipasot# —aepon 2 Ont 276 slaw loy 83 7,01 
¢ Jleno—npason -- — 15 0,84 228 19,23 
1 
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B naumx onpirax YYHTbIBAIACb He TOJbKO pyKa, KOTOPOH WMMNAaH3e BbII}y 
yuna MpWMaHKy, HO TakxKe H BpeMA, 3a KakoOe OHA STO Aenana (BpeMaA JB} 
T@JIbHOH peakiHH). Oka3asocb, YTO BpeMA JBHraTeMbHOH peakUMH MA Tf) 
Boli H weBol pyKH pagmu4uHo. Tak, y Hepp cpequee Bpema Aa npaBoh py} 
pasuo 8,9 cek., Torga Kak iad seBolt 17 cek., T. ©. BABOE 6onbue. Y Puupt AE) 
raTesbHad peakiHA npaBol pykolt ocyulecTBAach 3a 21,2 ceK., a JeBOH |) 
23,4 cex. Uto kacaetcs Jlaqbl, TO OHA JeBOH PyKH He NpHMeHsAa. OfHako J) 
6HbHOCTb MpaBolt pyKM pH AocraBaHHH MpOTHB YaCOBOH CTpeJIKH (I u jk 
CepHH) HECKOJIbKO BBbILUe TOM, KOTOpad OOHAPy2xKuBasacb Np MOcTaBaHHH | 
yacoBoli ctpeaKe (II cepua). B meppom cayyae 9TO Bpema” cocTaBAano 10,4 
9,7 ceK., a Bo BTopomM 11,2 cek. 

IlpuMenenHad HaMH MeTOMKa Wpoctoro JlaOMpHHTa, 0 KOTOpoHt o6e3ba| 
ylocTaBayla NPHMaHKy Mp NOMOUIM NaiKH, OKa3aslaCb NPHrOAHOH AIA BbIABJ|! 
HHA acuMMeTpHu pyK. M3 Hawero MaTepHasla BHAHO, ITO B NepBOH CepHH Ef) 
TpH WHMMaH3e MIpHMeHAJI TlaBHbIM OOpasoM MpaBylo pyky. Tpetba (KOHTpos| 
Has) CCpHA OMbITOB MOKa3asa, YTO STOT CMOCOO JeHCTBUA ABJIACTCA PYHKUMOHAS)| 
HbIM MpOoABsJIeHHeM Govlee JaOHJIbHbIX HePBHbIX KOOPAMHauMH. B stok cep}: 
Hepa uv Pua, JOBObHO 4YaCTO TPMMeHABLIHe eBy!o pyky Bo II cepuu, BHO} 
CTaJIM TOJIb30BaTbCA MOUTH UCKJIOUHTebHO MpaBoH pyKOH. CneqoBaTeJIbk 
9KCNEPHMeHTANbHO CO3AaHHbIe YCOBHA MPHBeJIH JIMUIb K BPeMCHHOMy upeobu 
JaHuto JIeBOll PyKH, KOTOPOe UCYesIO Noce BOCCTAHOBJIeEHHA CHMMeTPHUHOC) 
a6upuuta. B revenue Bcelt paOorbl 1paBOpyKOCTb HaHOovlee YacTO NpOABAANA) 
y Jlaqpl, gare Bo II cepun onpitos. Wumnan3e Puna, QOBOJIbHO OpicTpo nef} 
mequiaa Bo Il cepuu Ha ocTaBaHHe JeBOH PyKOH, B Cly4yae CHMMeETPHYHO) 
na6upuuta (I u III cepun) qocraBasa MpHMaHKy HeCKOJIbKO HHaye, YeM [pyr 
o6e3pbanbl. BI nu II] cepuax Puua yacro BbIBO_MIa MpHMaHKy «KOMOMHHPp) 
BaHHbIM» J[BH2KeHHeM JICBOH H NpaBOH pyKH. OHO NpOABJANOCb NpH AOcTaBaHl} 
3apayok Ne 2 u 6, T. e. c Tex MecT NaOHPHHTA, rye NepBad YacTb NyTH Her 1} 
yacoBol crpeske. MMeuHHo no 9TOH YacTH NyTH Pula Besa MpHMaHKy JIEBOH pyKol 

TakuM O0pa30M, B YCJIOBHAX MeETOAHKH CHMMeTPHYHOrO NaOHPHHTAa WH HEK 
TOPOH PYHKUMOHAIbHOH Harpy3KH BCe TPH WIHMNaH3e NPHMeHAJIN Mpenmylec 
BeHHO MpaByto pyKky. HeGosbuioe YHCO MOAOMbITHbIX OO€3bAH He WaeT HAM BC 
MOXHOCTH CflelaTb Oosee OOulee 3aKMIOUVeHHeE O MpaBOpyKOCTH y aHTpoMoHuO 
OHako Ha 9TOM BUJe YeMOBeEKOOOPasHbIX OO€3bAH MOXKHO KOHCTATHPOBaTb PyH 
IMOHAIbHYIO aCHMMeTPHIO nmpaBoH WH JieBOoH PyKH, JOCTHTIWYIO Ha yPOBHe ¥ 
JIOBeKa CBOeCH 3aBePWICHHOCTH M CBA3AHHY!O y Hero C pa3BHTHeM peuH. 


Mucrutyt du3nonornu um. VM. II. Ilapnopa Tlocrynua10 
Akayemuu HayK CCCP i4 IIT 1956 
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Aoxaaye Arkagemun nayx CCCP 
8 1956. Tom 109, NM 5 


PH3ZHCMOTH fl 


B. T. CAMCOHOBA 


OJIb KMHECTETHYECKHX PA3IPA)KEHHH,” COMPOBOKAAOMIAX 
OTBETHYIO PEAKUMIO, B BOCIPHATHH 3PHTEJIbHbIX 
PA3APA)KEHHM 


(TTpedcmaeaeno axademuxom JI. A. Op6eau 21 III 1856) 


| SHayeHHe pa3IMUHbIX 3BeHbeB YCNOBHOrO pedieKca, MH B YaCTHOCTH 3Haye- 
we ero adPeKTOPHOH YaCTH, JIA aHaNM3a BHEWIHUX pasqparxKennit B3pOCJIbIM 
i2OBEKOM ObIIO HCCICAOBaHO B HalUHX Npesbiqyuux pa6otax (2-°). Onn noKa- 
24M, 4TO NMpegenr MudpepeHwupoBaHvA — pasHocTHbIM Nopor — o6ycmoBsJeH 
j2 TOMbKO XapaKTePHCTHKOH pa3ApaxuTeIA WH COCTOAHHEM Toro aHaslH3aTopa, 
— KOTOPOMY afpecoBaH JaHHbIM pa3sqparxuTeJb, HO TakxKe: 1) XapakTepOM OTBET- 
bIX peakUHH — CJIOBeCHOH, ABHraTeJIbHOH WIM BereTaTHBHOH; 2) ynpoueH- 
OCTbIO YCJOBHbIX CBA3eH HW 3) CTeNeHbIO C/IOXRKHOCTH OTBETHOH JeATeIbHOCTH. 
iaMH OblIO COHAPYXeHO, YTO B OMHUX CYYaAX OTBETHAA JEATEIbHOCTb MOMKET 
DPPHrHpOBaTb 3PHTeMbHbI aHanu3, a B ApyrHx cyyanx ero Hapyilarb. 
| ro HanpaBsenve uCCeqOBaHHH OKa3aOCb NepCNeKTHBHbIM JWI YTOUHEHHA 
AIUMX NpeycraB.IeHHH-O BOCNPHATHH BHELIHHX Pa3{paxKeHHH B PeaIbHbIX YCJIO- 
“AX, HOO B STHX YCMOBHAX pa3sIMYeHHe OObINHO COueTaeTCH C pa3JIHUHbIMH 
)DPMaMH OTBETHOH JeATeJIbHOCTH, YTO MOMKET CYLIECTBEHHO CKAa3bIBaTbCH Ha 
}OHKOCTH BOCIPHATHA. 

JjanbHeiwuM wWaroM Ha NYTH STHX HCCIeEZOBAHHM ABJIAUIOCb BbIACHeHHe 
3AMMHOH OOYCJIOBMCHHOCTH TOHKOCTH 3PHTeJIbHOrO aHaJIH3a H TOHKOCTH aHa- 
43a JIBYXKeHHH, YTO MW COCTaBAeT COofep»xKaHHe HacToAuleH paOoTbl. B Het 
DKa3aHO, YTO 3PHTebHbIM aHaJIH3 3HAYHTeJIbHO yJly4ywaeTcA B TOM Cslyyae, 
Dra W3MeleHve CBOHCTBa aHaJH3HpyeMOro pa3sAparxHTeJA COMPOBO*KaeTca 
/POTBETCTBYIOWUMM H3MCHEHHEM AMIWIMTYAbI BHKeHHA pvKH. B TO xe BpeMA 
PAMUHHA aMMJIHTYAbl ABHFaTeAbHOrO OTBETA, B CBOIO OUEPe)b, oOycyIoBIeHa pa3- 
)44HeM B TOHKOCTH jMdpepeHuUMpVvemMbIX Pa3yqpaxuTesel. 

| OnpiTpI npopefenbl Ha 10 30poBbIxX HCMbITyeMbIX B Bo3pacte oT 17 JO 
|i ner c HOpMasbHOH OcTpoTo 3peHus. B onbitax BbipaGaTbIBaMCb 3PHTeJIbHbIe 
hepeHuMpOBKH Ha OTHOCHTE/IbHY!O yaeHHOCTb ABYX NOJIOC NPK AByX OT- 
jPTHDIX peakuHsx: 1) OTBeJeHHH MpaBoro MpeANeybA B TOPHSOHTAJIbHON M10C- 
}OCTH Ha pa3HUHBIe yrubl (oT 0 Wo 65°) B COOTBETCTBHH C MOM0%KeHHEM MOJIOC 
| npocrpanctse H 2) HaxkHMaHHH YKa3aTeNbHbIM MaJIblleM TOM 2Ke PyKH Ha pesH- 
DByio MemOpany. B onbirax HCNOMb3OBaHa SMeKTPOMHOrpaduyeckad PerHcTpa- 
AA. 

| Y oguon rpynMbl HCMbITYeMbIxX BbIPAOOTKA YCJIOBHbIX Peak Beach CHa- 
jana BuraTedbHOH MeTOMKOH A. T. Usanopa-Cmoueuckoro Ha peyeBoM noykpen- 
PHHU C OTBETHOM peakUHeli B BUe HarxKHMaHHAl NaJIbUeM Ha pesHHOBy10 MeMOPpa- 
\y. TlowoxKUNTebHaA OTBETHAA peakUHNA OOpasoBaslacb Ha OMHAaKOByWO yfaJieH- 
D&T ABYX Hosoc OT HCMbITyemoro (paBeHCTBO MOsIOc MO rulyOuHe), a NEP ee 


Wuacb Ha 30 cM OsMxKe K HCMbITyeMoMy, ueM HIKHSS. 

locae ykKpenenna Aube pe HH poBKH HauvHaslacb BbIpaOoTKa Ha Te Ke 
AgIpaxKHTesIM BTOPOH OTBETHOH peakuHy, CoueTaBILeHCHA C HaxKHMaHHeM TlaJIblleM, 
4a LOBpeMeHHO C 3KCNO3MUHeH PaBHOYJaJICHHbIX MOJIOC SKCIePHMeHTATOP OTBO- 
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[41 npeqniewbe ucMbITyemoro Ha 50° OT HCXOAHOTO MOMOARKEHHA H AaBas NOAKPEL 
jleHve «HaxkuMarTb». Ilocme Toro Kak 9TO ABH2KeHHE NepexoAHJ0 H3 «MacCHBHO! 
B <AKTHBHOe» (MPH MIpHMeHeHHH paskpaxkHTeA HCMbITYeMbIM HayHHad BUTE 
PYKOM CAMOCTOATEJIBHO) H EPO AMIWIMTYa CTAHOBUIACb Ooslee MIM MeHee OMI} 
KOBOli, JaBasIHCb MHOFOKpaTHble IIpHMeHeHUA HavOosee rpyOoro muchpepenty 
POBOYHOTO pas{paxkHTeIA, COVeTAeMbIe C MaCCHBHbIM OTBeACHHEM PYKH Ha Ip 
HW MIOKpelIeHHeM «He HalO HaxKHMaTb». OTO ABHXKEHHE TOKE NOCTEMeHHO YIfy 

YHBaIOCb HW MepeXousIO H3 «MaccCHBHOrO» B «aKTHBHOe». 
Takum o6pa3om, oTBeeHHe MpeMiedbA, PPayHPOBaHHOe MOOKCHHEM I} 
IOC B MPOCTPaHCTBe, ABANOCb OJHOBPeMeCHHO HCTOUHHKOM KHHeCTETHYCCKY 
paspaxeHHi, CBASAHHbIX YCJIOBHO C CON 


See BeTCTBYIOUHM 3PHTeIbHbIM pa3sqpaxkH): 
ae Ninn JIeM, MH BMeCTe C TeEM OTBETHOM peakUHe 
© Sy G Y apyroli rpynmpr ucniryembix BbIf 
RS OoTKa YCJIOBHbIX peaKUHH Beach MOpos} 
ERO HB OOpaTHOM TOpsyKe, T e€. OMIT! If 
85 40 YMHAJIMCb C OOPpasoBaHHA OTBETHOH ped 
S& IH B BAe OTBECHUA peymeubsA, BbIfF 
ss 20 OaTbIBaBLUeHCA Ha NOAKpenJeHHH «HE 
2s JIBHraTbh PYyKy», a ABHTaTeJIbHbIM OTBE'} 
Yn Wan SOA BI Ta BHe HaxkKHMaHHA aJbileM Ha MeMOpal 
Faccmoanue mekdy Nonocamd — ByinabaTbIBAaJICA MOCMe HUM. 
Puc. 1. Vamenenve mpegenon 3putevb- B laibHeHumux ONbiraxX y BCeX HCI 
HbIX {MPepeHUHPOBOK TIpH pasHbIxX TYCMbIX IlyYTeM CONMKEHHAA TOJOC oopay 
(popMax OTBeTHOM esATebHOCTH: @—  BEIBaJIMCb BCe Ooulee TOHKHe AUP pepeHih 


MpH Ha*KHMaHHH TMaJIbILeM Ha MemMOpany; PpOBKH JlO BO3MO>%KHOrO mpeyesa, npuyk 
6 — MpH cOveTAHHH STOW PeaKUHH C OT- ‘ 


BeleHHeM mpennmeypa. Cpequne jannpre 8B KadKOM OMIbITe AaBaJIOCb MHOro Mud 
OMbITOB JIA YeTbIPeX  HCIIbITYeMbIX. PC HILW pOBOUHBIX Pas paxKUTeJIen — Ky 
@espanb — oKTA6pb 1955 r. rpyObix, Tak H TOHKHX. Oro NOsBOAl 
IIPOM3BOJMTb B TOCIeyIOuleM cCTaTH} 

cKy!o OOpaOorky ero pe3syJIbTATOB 10 JOCTOBepHocTH AUudppepenuupoBanuA. |) 
IIpeqen quppepenuupoBaHuad — Nopor BOCIPHATHA OTHOCHTebHOH yas 
HOCTH JBYX N1OJ1IOC, YCTaHaBJIMBaeMbIH MyTeM Mof[cueTa OTHOCHTeIbHOrO UHC} 
MOJIOMKUTEIbHBIX PeAaKUHH MPH TOM WJIH HHOM TOJIOKeHHH NMoMOc — onpejessh 
CA B KaxkKOM onbire: 1) pH HaxKHMaHHH MalblleM Ha MeMOpaHy (8TH aHH 
CJIYKHJIM KOHTpOIeM); 2) IPH OTBeAeCHHH MpeyneubA, aMMMIHTya KOTOPC! 
OTHOCHTEJIbHO COOTBETCTBOBAIA ONPeACJICHHOMY T1OJIOX%KeHHIO MOMOC B Mpocrpér 
cTBe HIM 3) MpH coyveTaHHH 3THX JBYX peaKkUHii. | 
PesyJIbTaTbI HallMX OMbITOB NOKa3asH, ITO AuddepeHuMpoBanue pasypani 
Tele TIpH JBUraTesbHOM OTBeTe B BUe OTBEAeHHA MpesMiewbA Aponopw 
HaJIbHO TOJIOXKEHHIO MOJOC B MPOCTPaHCTBE IIPHBeO K YTOUHEHHIO 3pHTeJIbHCh 
aHaJlH3a y €BATH H3 JeCCATH MCMbITyeMbIX. CrelleHb 3TOrO YTOUHEHHA OKAa3adeh 
OOYCNOBIEHHOH OCOSeCHHOCTAMH BbIPASOTKH JByX OTBETHBIX PeaKkIHll. | 
1. B Tom cayyae, Kora OMbITbI HaYHHaNMCh C OOpa3s0BaHHs 3PpHTeIbH| 
AuppepeHUMpOBOK MPH OTBETHOM peak B BUe HaKMMAHMA Mable, a 3a 
BbIPaOaTbIBaOCh TpafyHpoBaHHoe OTBEJeHHe MmpesMeubA, OG€ peakUMH 1} 
CTeEMCHHO COUCTAJIMCbh B OMpeeeHHOM cTepeoTHne — HCHbITyeMbIM He TOJE 
OTBOAM PyKy, HO WM HaxkuMas Mabuem. Ilocne Takoro coueTaHHA y yeTHIpeX } 
NATH MCMbITYeMbIX, YYaCTBOBABILMX B aHHOH CepHH OMbITOB, HaCTyNHO 3Hal) 
TeJIbHOe YTOUHEHHe 3PuTebHOrO aHau3a. | 
PesyJIbTaTbI STUX ONBITOB TpeACTaBJeHbI Ha puc. | B Bue KPHBbIX JOcTOR 
HOCTH quppepeHuMpoBaHHA. OHM BbIPAxKalor Mpeyen 3pHTeTbHBIX Wudpepex{| 
POBOK IPH ABYX opMax OTBeTHOH JeaTebHOCTH. ConocTaBseHHe KPHBbIX MO! 
3bIBaeT, UTO IPH AOOABJICHHH K OTBETHOM peakIHH B BUJe HaxKUMaHHA Masby} 
OTBCNCHHA TPeCMIWICUbA SPHTebHbIM AHAaIH3 YTOUHHICA Gomee 4eM B Ba pal 
Takoe yTOuHeHHe MOrIO ObITb CceACTBHeM MOO CHHTesa ABYX peaKuHi 
ABWKCHHA TIpeVIewbA WM HayKHMaHHA MableM, JIH6O coueTaHHaA KMHeCTe} 
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(CO 3PHTeJIbHbBIM aHasH30M. PaccmMoTpeHHe 9KCNe€PHMeHTaIbHOrO MaTepHawia m0 
B3HSYCHHAM CKPBITbIX TepHOMOB, a Tak»Ke N10 XapakTepy HapylleHua Auddepeu- 
MMPOBOK NOKa3aJ0, YTO B TaKHX YCJIOBHAX BbIPAOOTKH ABYX peak yTOUHe- 
He 8PHTCJIbHOrO aHasIH3a pasBHBaOcb NocTeneHHO. Emy mpefuiecTBoBasa cbasa 
cBoeoOpasHow «<OopbObm ABYyX JIBYXKeHHH, ITO MPOABMANOCb TaBHbIM OOpa30M 
B TPYAHOCTH BbIPAOOTKM rpayHPpoBaHHOro OTBEACHHA NpeAWeUbA HW B Hapyue- 
‘MMM 3PHTCJIbHBIX AuppepenuMpoBok. B mpowecce AaibHetwieH HX BbIPAasOTKH 
o0e peak BXOJMIM B ONpeeNeHHbIM CTepeoTHM: OHa peaKUHA He Hapymiana 
Apyryto, a coyveTasacb C Hel. TAKUM OOpa3oM, UTO JBHXKeHMe TIpesMeybaA 3aBep- 
waslOCb HaKMMaHHeM MaJbileM, Nocyle vero HW HaCTyNaJlO yYTOUHeHHe 3puTemb- 
Horo) 6aHasw3a. Oro He NosBOHIO 


PBCKPHITh MCXAHH3MBI, TIPHBOAHBIINe K x ie 

J) YTOUHEHMIO SpHTebHOrO aHaIM3a MPH Sy 

pcoveTaHHun Byx peakuui. SS 8 

| 2. Bo Bropoit cepuu onpitos, mocras- SS 

jsenHo Ha HoBoli rpynne ucmprryempix, & & 4 

BbIPAOOTKA YCJIOBHbIX PeakUMit Beach SX yy 

‘HOpO3Hb H B OOpaTHoM nopayKe. Batom && 

femyuae ylyyumenHe 3pHTembHoro aHa- SS @& 

}ausa upa rpagyupopanuom orsegenuu SS § 9 

(npeymieyba OblwO BbIpPamKeHO y BCeX LNG AGT GOGO awe 
ZCMBITYEMBIX xe B MepHo ykpenuse- PaccmoaHnue MeKOY Nonocamu 
ee ee pn apenoK, 4 npu Puc. 2. To xe, uTO Ha puc. 1. @ — pH Ha- 


BbIPAOOTKe TOHKUX AUPePeHUAPOBOK  yuvauny TasbleM,Ha MeMOpany, 6 — TIpH 
OHO CTAHOBHMJIOCb Cle 3HAYHTeJIbHEe. couerannu sTOH peaKkHH Cc rpayHpoBaH- 
| Ha puc. 2 sror asdekT N0Ka3aH NP  HbIM oTBeJeHHeM MpenueywbA, 6 — Ip Of- 
Pa3sJIMYHbIX cbopMax OTBeCTHOH Jledremtb- HOM OTBeqeHHH Mpesnedbs. Cpeanne oe 
| HOCTH. Hau6ouee rpyOviti npeyen aucp- HbIle eres. oie ee ioe eB- 
palb — OKTAOPb IR 
depeHuupoBanua (mopor BocnpHuaTua 
| PIYOMHbI!) ObLI YCTAHOBJIEH IPH OHO OTBeTHO!I peak B Bue HaKUMAHHA MaJib- 
| eM Ha MemMOpaHy (KpuBas @). B cayyae, Korga nomo*KeHHe NOOC B IpOCTpaHcTBe 
( OUCHMBANOCb H3MeHeEHHeEM AMIVIAMTYAbI OTBEeCHHA MpelNeywbA, 3PHTeJIbHbIi 
| aHasIM3 YTOUMHJICA MOUTH B TPH pasa (KpuBaa 6*). IIpu nocmemyroulem coveTaHHH 
| AByX peakuMih** KpyBad 3aHsila TpomexkyTouHoe omomKeHHe (KpHBasn 6). 
QTHMH ONbITAMH ObWIO MOKA3aHO, YTO YTOUHEHHE 3PHTeMbHOFO aHaNH3a ABJIA- 
. JOCb CJIEACTBHEM CO¥eTAHHA ero C Ppa yupoOBaHHbIMH KHHECTETHYeCCKHMH pa3ypa- 
*KCHHAMH, a He CHHTe3a ABYX peakun. I]pu TakoM CHHTe3e NOMOXKUTEIbHbIL 
addekT BO3elCTBHA KMHECTETHYECKO! MMMYJIbCaUHH Ha TOHKOCTb 3PpHTeJIbHbIX 
qudpepeHUHpOBOK TMPOABJAJICA B MeCHbIUeH CTemeHH. CieqoBaTesIbHO, CaMO CO- 
yeraHHe JBYX PeaKUMH OKA3bIBaJIO MPOTHBOMOOXKHOe BJIHAHHE Ha TOHKOCTb 
3PUTeMbHOrTO BOCMPHATHA — HeECKOJIbKO OrpyOAJIO ero. 

Takum 06pa30M, HesaBHCHMO OT Toro, Kaka H3 [BYX PeaKIMi BbIpadaTbIBa - 
ach Ne€pBOH, HCMOJIb30BaHHe JIA 3pUTesbHOrO aHaIH3a TaKOM OpMbI /\Bura- 
TeJIbHOrO OTBETA, IPH KOTOPOH AnppepeHuHpoBaHHe MNOMORKeHHA MOJIOC B IPO- 
CTPaHCTBe OTParxkaJIOCb B COOTBETCTBYIOUIEM H3MCHCHHH aMIVJIHTYJ\bI WBWOKCHHA 
NpeqmeubA, PaHbuie HH M03Ke MPHBOAUO K 3HAYHTeJIbBHOMY YTOUHEIHIO 
3PHTeIbHOrO aHaNv3a MOUTH y BCeX HCMbITyeMbIX (y NeBATH H3 MeCATH). 

STO yTOUHEHHe MOKAa3bIBaeT, KAK BEJIMKO JIA AHAIH3a BHELIHUX pasipaxkeHui 
3HayeHHe KHHeECTETHYCCKHUX pa3slipaxKeHH, COMPOBOKAawWMMX OTBETHY!O peak- 
WHO. 

MexaHi3M YTOUHEHHA 3pHTebHOrO aHaJIH3a pM rpasyHpOBaHHOM OTBese- 
HHH MpeMMeubA CeyeT HCKaTb He TOJIbKO B OOLJEM MOBbILIeHHH MpOmnpHo- 
Ue€NTHBHOH MMMYJbCallHu, KOTOpaA IIpH ITOH PeaKIWHH TakKe HMeJIa MeCTO, HO 
rlaBHbIM OOpa3oM B TOM, YTO 9Ta HEPBHAaA MMIMYJIbCalnA rpaqyHpoBasacb MOvJO- 
an ‘ 


= KpuBaa 6 TOocTpoeHa He IO YHCJIY ABHTaTeJIbHbIX OTBETOB, a IO CpeJHHM 3HaAYCHHAM aM- 


HAHY bl OTBeeHHA TpesmieubA. F 
| ** Y ycibiryeMbIx 3TOH Fpynnbl MbI OOpa3zoBbiBaIH TaKOe coueTAaHHe MO MpeBapHTeJIbHOH 


SuCTpy KUM B KOHUE OFIbBITOB, 1OCIe YKpelnJeHHA HanOoulee TOHKHX THupdepeHUHpOBOK, 
FAR oh 


varus 


KeCHHeM Movloc. TIpompHouentTHBHad HMMysIbCauliA B Ka*KJOM OTBETE Opiia pas 
JHUHOH, OOyCMOBMeHHOH XapakTepoM AudPpepenunpyemMoro pa3\parkHTeds| 
VimenHo 3THM CoueTaHHeM KHHeCTeTHYeCKOrO H 3pHTe/IbHOrO aHaH3a H OObAC)! 
HAeCTCA YTOYHEHHE S3PHTebHOrO aHaH3a. 
Bmecte c TEM TOHKOCTb KHHECTETHYECKOFO aHaJIH3a, B CBOIO OVepeyb, OMpeel) 
JiaglaCb XAPAKTePOM MPMMeHACMbIX PaslpaxUTeeH. ITO BUAHO 3 CNeAVIOWLerd)) 
y HCMBITYeMBIX BbIPaOaTHIBAIHCh TOJbKO Be AMNUTYAbI OTBELEHHA NPeAMICIbA|, 
MaKCHMaIbHaad (Ha 50°) MpH NpHMeHeHHH paBHOyaJIeHHbIX NOOC H MHHHI! 
MayibHas (Ha 14°), coueTaBluasica C HaHOO/bIUHM pa3sBeeHHeM Novioc No ruryOu)) 
He, NpHueM BbIpaGoTKa H YMPOUMBaHHe STHX AMIMJUTYA OvIO ANHTeNHbIM H TPYA\ 
‘“HbIM Mpoueccom. Ho Kak TOJbKO OHH YKPeMJAJMCh, NOMABJIAIOULee OO bLUHHCTBU 
HCIIbITYeMBIX Cpa3y «C MeCTa» OTBOAHJIN Npeneube Ha yros, NPONOPUHCHAIIb)} 
HbIii JIOOOMY TIPOM@XKVTOUHOMY M@xKy STHMH ABYMA KpaHHHMM TMO/OKeHHK) 
TOJIOCbl B MpOCTpaHCcTsBe. 
Takum o6pa3oM, JaHHble Halueli pa6oThl MoKa3spiBaroT: |) yTO MexkyY ocdek} 
TOPHbIM H a(tptbepeHTHbIM 3BEHbAMH YCJIOBHOTO pedleKca CylleCTByeT ABYCTOPOH): 
HAA CHCTeMa CBA3eH; 2) UTO MEK AY ABHTaTeJIbHO-KHHECTETHYCCKMM H 3pHTeJIbHBIM| 
aHaJIu3aTOpOM CYyLleCTByeT OOpaTHax CBA3b B TOM CMbiC/le, KaK 9TO NOHMMAJE 
V1. M. Ceyenos (*) un HU. TI. Massos (1), a B HacTonilee BpeMA TpeycTaBAninT ceOd 
@u3suku, 3) 4TO NpH NOMOLIM STO CHCTeMbI CBA3eH M@XKAy MEXAHH3MOM aHaJH3g 
IpOCTPaHCTBEHHOTO TMOJIOXKCHHA NOJIOC H AHAJIH3OM JBHXKCHHA yCTaHaBJIMBaloTCs} 
ONPeeCHHble OTHOMWEHHA, MPHBOAAWINE K YTOUHEHHIO OOOMX aHavIH30K; 4) ITC! 
MOpor BOCMPHATHA MPOCTPpaHCrBeHHO YaJIeHHbIX pasApaxuTeneh Oouee rpy€ 
IPH MPOCTbIX CTePCOTHMHDIX IBUFATebHbIX PeaKUMAX H Oolee TOHOK B TOM CJIy- 
yae, KOra 3PpHTeJbHbIM aHaJlH3 COUeTAeTCA C KHHECTETHYECKHM, OCYLIECTBJIAIO- 
UIHMCA B OTBeT Ha TOT X%K€ BHELWIHHH pa3sparxkUTeb. 


VucrutyT BbICWIeH HepBHOH MeATebHOCTH Ilocrynuao 
Axayemun Hayk CCCP 19 III 1956 


UWHTHPOBAHHAA JIMTEPATYPA 


1Y. I. Wasaos, Asaquatruneraui onbir O6bekTHBHOTO H3YYeHHA BbICWIeH HepBHOH 
J€ATEMbHOCTH 2%KHBOTHBIX, 1938, crp. 701. * B. T. Camcouosa, DKypH. BbICWI. HepBH. 
nesat., 8, No 5, 689 (1953). * B.T. Camcouosa, Tp. Uncr. Bpicu. HepBH. AesT., cep. bu- 
3uom., 1, 169 (1955). 4B. Tr. Camcounosa, Tp. Mucr. Bpicu. HepBH. JeaT., cep. bu3Ho. 
1, 182 (1955). ®B. T. Camconosa, Tp. Hucr. Bic. nepsBH. Jeat., cep. usno.., 
1, 192 (1955). §&B.T.Camcounosa, DKypH. Bbicul. .HepBH. geat., 6, No 2 (1956). 
7Y. M. Ceyueuos, Ha36p. mpouss., 1953, crp. 64 nu 187. ; ‘ 
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Aoxaager Akawemuu nayx CCCP 
A 1956. Tom 109, N35 


PHS8HOJIOTH A 


A. H. CELAJIb 


BUPrATEJIBHAA AKTHBHOCTb HW FA300BMEH BOJIbINOH CHHHULLbI 
NIPH H3MEHEHWSAX CBETOBOrO PEXKUMA 


(II pedcmasneno akademukom JI, A. Op6eau 2 1X 1955) 


V3pecTHbl MHOFOUMCJIeHHbIe 9KOJIOTHYeCKHe HaOMIOJeHHA Hal  KH3HbIO 
“MIL B CBA3H CO CBETOBbIMH YCJIOBHAMH BHelwHeH cpeypl (1>). CyTounpiit u ce- 
‘HHBIM PHTM, CBOHCTBEHHbIM 2KH3HEECATEJIbHOCTH 2KHMBOTHBIX, UCCIeEMOBaJICA 
somHoKpaTHo (°°). Ha ocHoBaHHH psxyqa paOor u3 muTepatypp (1° 12) 
HalWHX COOCTBEHHBIX JaHHbIX OYEBHAHO, YTO CYTOUHBIH HW Ce30HHbIM| PHTM ak- 
{BHOCTH HE BPOXKJleH, a BbIPAaOaTbIBaeTCA HM MepecTpaHBaeTcaA B OHTOFeHese Ha 


yucno Wukenud 6 mote./vac 


s 4is 
Yacor 8 10 12 14 16 18 2 22 & 2 
tant = A aes) 
oneuna GeHb 4046 Oetib \ Cer 


22-23 L 2ol 


Pune. 1. Ta3006meH H ABHTaTebHaA AKTHBHOCTb OOVIbIIOH 

CHHHUbI Mp ecTeCTBeHHOM pe>KHMe OCcBelleHHA (0 ONbITaM 

na chHHuax NoNe | u 2). Cuetapie cTou6nuKH — ra3006men, yep- 

Hble Kpy KKH — ABHaTesIbHaA AKTHBHOCTD, CBeTVIbIe KpyXKH— 
OCBeULeHHOCTb . 


cHOBe Oe3yCJIOBHbIX H HaTYPaJIbHbIX YCJIOBHBIX PedJIeKCOB MpHMeHHTebHO K 
COBHAM CYIMeCTBOBAHHs. 

Sajlaua HacToAulel paOoTbl CocTOANa B TOM, YTOObI MPOHSBECTH 9KCIePHMeH- 
WILHbIM aHaIH3 Ha6wOLaeMol B MpHpose 3aBKCHMOCTH MexKy CyTOUHOH nepHo- 
4KoH aKTHBHOCTH HM ra3006MeHa y ITH WH CBeETOBbIMH YCJIOBHAMH BHeLIHeH 
eI, aTb 9KOMOFO-pusHoMorHyecKkoe OODACHEHHe STOM 3aBHCHMOCTH. 

Vinen VU. M. Ceuenosa (!*) 0 B3aHMOCBA3H MexKy MO3rOoM, OpraHaMH 4yBCTB 
JOKOMOUMAMH 2KUBOTHBIX HW YeJIOBeEKAa 3aCTAaBJIAIOT oOpatuTe oco60e BHHMaHHe 
4 MOULHOCTb 3PHTebHOFO aHasM3aTOpa Y NTH, Ha TY PO/b, KOTOpylo OH urpaeT 
fipolulecce BIMAHMA CBeTa Ha BHTaTebHY10 AKTHBHOCTb H OOMeH BelIeCTB B Op- 
axu3Me. Mopcpouiorua NTH, CBueTeMbCTBYeT O TOM OFPOMHOM pos, KOTOPyto 
pana u urpaer B HacToAulee BpeMsA (POTOPeLeNUMA BUX 2KU3HH M SBOVIOWHH. 
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B Jla6opatopuu 3000rHnv EctecrBeHHo-Hay4Horo MHCTHTYTa HM, I. dD. JI), 
radTa MOJIyYeHbI JaHHble TO MOpPosOrHH rvia3 MW Mosra pxAMa NTHIL (44). B vail 
HOCTH, YCTaHOBJIeHO, YTO y GouIbIOH CHHHUbI (10 MaTepHasaM Tie Ag CKBODI 
poli) ruia3a cocrapasior 59% (HHAMBHAYabHble KOeOaHHA OT 51 jo 71,47 
a 3pHTerbubIe youn — 10,4% (uH_MBUAyaNbHbIe KOeOaHHA OT 9,4 jo ie 
oT CyMMapHoll Maccbl Mosra HM rvia3;  Tla3a H MO3r BMECTE COCTABJIAIOT <}) 
(a y MeIKHX BHOB CHHMI Yo 14%) oT Beca Tena. . 

Haum onbitst mpouspoquiucs Ha Oompuiux cuHHmax (Parus major 1) 


KaK TITHIAaX JIHeEBHOTO OGpa3a X%KH3HH, HMEIOUIMX BbICOKMH ypoBeHb OOmeHa 


N3 


Yucno Obukenud 6 moicfyac 


™N 


: 7s 
“Gara onbITa Geny Hoven Gene HOV Gee Hove  Genb HOW OeHb HOYb 
19-20 7 28-29 IT 16-18 L 


Puc. 2. T[a3006mMeH HM JBHraTeIbHad AKTHBHOCTb OObINON 

CHHHIbl MPH H3BpalleHHn CBeTOBOrO perxKuMa (10 OMbITaM Ha 

cunuiax NeNe 3.4 4).Crpenku cmMeHa cBeTOBOrO perKHMa. 
O6o3HaueHuA Te 2*e, YTO Ha puc. | 


ULeCTB H JBHraTeJIbHOM AKTHBHOCTH VM OoubUTyIO aMMVIMTyAy KoeOaHHi 9T: 
yHKUMH. Bceero npopegzeuo 868 onbiTos Ha |] 9K3. OoMbUIMX CHHHL. 

VinTeHCHBHOCTh OOMeHa BeILeCTB ONpefesANacb MeTOJOM HenpsAMOH Kadi 
PHMeTPHH MO NOKasaTeJIAM Ta3soBoro COMeHa, MOJIy4aeMbIM B SKCIeCPHMeHTAd 
HbIX IIH€BMaTHYeCKHX KaMepax (1°). J[BuraTesybHad AKTHBHOCTb OWeHHBaa 
NO KOJIMYeCTBY JBHKeHHH (11aroB WJIM MpbkoKKOB) B TeyveHHe onbita. CneluaJbH! 
mpHcnocobieHve B BHJe NOABYXKHbIX KOHTAKTHpPyIOlld4X %KepsoueK HW MO. 
9KCMePHMEHTaIbHOH KJIeTKH OOeCMeYHBaO TOUHYIO aBTOMaTHYeCKyIO per 
cTpauMio (Ha 9JIeEKTpOMarHHTHOM C¥eTUMKe) KaxKOrO aKTHBHOTO J[BHXKeH! 
NOJOMbITHOK MTHILbI. 

B pesyjibTaTe UccIeqOBaHHA yCTaHOBJeHO culeyrollee. 

1. Cnoxkupuiniica WU 3aKpemJIeHHbI B eCTeCTBEHHBIX YCJIOBHAX CYHIeCTB 
BaHHA CTepeOTHN MOBeAeHHA BSPOCIOH SoMbIWOH CHHHUbI BbIPaKaeTCH B BH 
OfHOPasHOH CyTOUHOH MepHOAMKM AHEBHOM aKTHBHOCTH (HM BbICOKOFO ypoBl 
ra3000MeHa) MW HOUHOTO MOKOA (HM HH3KOrO ypoBHA ras006Mena). 

B nepHog HEBHOH aKTHBHOCTH CHHHILa MPOABJIACT MCKJIOUMTEbHO BbICOKY 
MOABHKHOCTb. B sKCNePHMeHTAJIbHbIX YCJIOBUAX (B KJIeTKe) OHa JemaeT OObIY 
QO 3—5 TbIC. NIpbhKKOB C *KepJOUKH Ha KepOuky, c *KepOUKU Ha MO ui Ha cTe 
KM HM HHOrJa axe Jo 10O—11 Thc. ABHxKeHHH B TeYeHHe OMHOTO Yaca — TIpbH 
KOB, MOMNbITOK K NpbbKKaM, MOAceOB, NOKJI€BOB HU JPyrvx JBYOKeHHH Tena, J 
CTaTOUHO HMHTCHCHBHbIX, UTOOI BbISBATb KOHTAKT Ha 3JIEKTPOMArHUTHOM CUE 
WHKe. OTOMY OTBEUAIOT BbICOKHe MOKasaTesH MeTaOomH3Ma. Ilornomenue KUCH 
poya focruraer 14—16 cm®/r/yac (MHAMBHAyaIbHbIe Koe6aHHA OT 
io 16 cm®/r/yac). B QHeBHbIe Yacbl raz00OMeH NpoTeKaeT MOUTH BABOe 9He 
ruunee, vem HOubIO (6—8 cm3/r/uac), TaK 4TO aMIIINTyJ[a CyTOUHBIX Kose6aH 
ras0oOmena y CMH onpexensnetcs B 50—60%. Sra ofHupasnan nNepHo_uKe 
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JeATCNbHOCTH OPraHH3Ma MTHIUbI NapaswiesbHa CYTOUHBIM H3MeHEHHAM yCJIO- 
Bum OCBeleHHA (cM. puc. 1, onbiT 22—23 | 1952 r.). 

C BbICOKHM YPOBHEM H OOJIbINMMM CYTOUHbIMH KOeOaHHAMH AKTUBHOCTH HM La- 
gooOMeHa OoubUIOH CHHHUbl CBA8aHa UCKJNIOUMTeIbHO CHbHad peakIlHsl 
Ha H3Me€HeHHe CBeTOBbIX YCJIOBHH cpeybl (CM. puc. 1, ombir 29 I 1952 r.). 
CKYCCTBCHHO€ 3aTeMHeEHHe B JIHEBHO€ BPe€M BbISbIBAeT OHOe MpeKpa- 
WIeHHe JBHraTeJIbHOM AKTHBHOCTH HU ocjaOmeHHe ra3s006MeHa Ha 25,7% (or 
16,3 go 39,2% 8B oTeNbHbIX onbITax). [Ip uckyccTBeHHOM OCBeLIGHHH HOUbIO 
HayMHaeTcaA OO/bUIaH JBUaTebHas AKTHBHOCTb, M0 cTeMmeHH paBHasd HOp- 
MaJIbHOH HEBHOH; Ha49,9% 
of 41,5 fo 64,2% Borgemb- 

}ubIX OMbITaxX) ycusmHBaeTca 

wa3000meH, JOocTuraa, TaKuM 

00pa30M, loKa3aTejelH HOp- 

MaJIbHOrO JIH€BHOrO ra3o- 

OMeHA. & 
S 

2. Visspaujenue ectect- 3 

BeHHOrVU pexKHMAa OCBeILeHHA S 
S 
(esy 
§ 
S 


-cosyaeT YCJIOBHA OObIUHBIX 
DOMHOPAaSHbIX CBETOBbIX Cy- 
TOK, TOJIbKO CJBHHYTHIX BO 
»BpeMeHH Ha 12 uac. Takum 
_cOpa30M, H3BpallleHHble cBe- 
TOBbIC CYTKH ABJIAIOTCA OnO- 
| OTHUCCKH aJ[eKBaTHbIMH IA 

= Skenep. 
McCJIeyeMbIX MTHL HM BbI3bI es aa 
I BAIOT HEMEJVICHHYIO Tepe- Gpema cyinok | ggg — 
eTpoliky cyTouHoro pHTMa d Gara ONbIMA\YGy» Gene Gee HOYe HOY Gene Gens Hove 104d Geb Hove Bend 

» 16 231 (3 22 3-4 

| mopeyeHHa. B mnepBbii xe 
|JI€Hb W3BpauleHHOroO CBeTO- Puce. 3. Ta3006menH H fBuraTesibHaA AKTHBHOCTb O60/Ib- 


| BOTO pexkuMa MpOHCXoAuT WOK CHHHILbI pH HelpepbIBHOM KpyIrJIOCYTOUHOM OCBe- 
3 eHHH (m0 OnbiIram Ha cHHuAaX NoeNe 7 4 8). O6o3Haye- 
yratenne crapofinepuoguxu en ( Coane Mo a 


HOPMAaJIbHBIX CYTOUHDbIX KO- 
_jeO6aHvi akTHBHOCTH HW ras00OmeHa, HW OOpa3syeTcA HOBbIN PHTM H3BpalleHHbIxX 
CyYTOUHbIX KOeOAaHHH STHX (PyYHKUMHM OpraHv3Ma MTHUbI (cM. pHc. 2, ONbIT 
19—20 III 1952 r.). B revenue neppbix 7Byx CyTOK 9KCMepHMeHTa HaGsoaeTcn 
HEKOTOPanA 3aTOPMOXKEHHOCTH, HEYETKOCTb HOBOLO CYTOUHOFO PHTMa AKTHBHOCTH 
MW ra300OMeHa BCJIeCTBHe COXpaHeHHA CwIeOB MpeuecrByioujeH nmepHosqHy- 
HOCTH, KOTOPbIe MO3HeEe COBeEPUIeHHO Mcyesalor. 

3. BuonoruyeckaH ae€KBaTHOCTb HelpepbIBHOrO KPpyIrJIOCyTOUHOrO OCcBe- 
I€HHA JIA OOJbIUIOM CHHHUbI 3HAUHTeJIbHO MCHbIe, YEM CBETOBOrO PexKHMA H3- 
BpallleHHbIX CyTOK. B TaKMX CBETOBbIX YCJIOBHAX MeWICHHO CKJa[bIBaeTCA HOBaH 
PHTMHKa AKTHBHOCTH H ras00OMeHa, H OTMe4aeTCA OTHOCHTEJIbHaH YCTOHMYHBOCTb 
WM JIMTeIbHOe COXPaHeHHe eCTeECTBEHHbIX CYTOUHbIX MepHOAHYeCKHX KoseOaHHH 
aTUX (pyHKUMH opraHu3Ma (cM. puc. 3). Ha nporsaxenuu 3—4 Heeb HelpepbiB- 
Horo OCBeLIeHHA MpOWCXOAHT MoOsMcasHoe KpyrsiocyTOuHoe pacmpexesenne 
aKTUBHOCTH, HO Cc mpeoOlalaHveM ee B JHEBHYIC NOJIOBHHY cyToK. Ilo3quee, yepes 
5—6 Heyeub, HCuesaeT pasHUHe MeXxK Ly JHEBHbIM H HOUHBIM YpOBHEM rasooOMeHa. 
VuteucuBHoctb ra3000MeHa B TeyeHHe CYTOK MOCTOAHHA HM OM3Ka K HCXOJHOU 
WHeBHOM, HO HECKOJIbKO HWKe €€ HM MPOABJAeT HHOTa CefbI Crapo Mepuosu4- 
HOCTH JHA HM HOU. 

4. HenpeppipHaad KpyrsiocyTounad TeMHOTa OnOJIOrMYeCKH Uy*Ka Ucce- 
Ayempim ntumam. Ha pwc. 4 noKa3aHo, YTO B TaKHX YCJIOBUAX pe3sKo COKpalllaeT- 
cA (JO HECKOJIbKHX JECATKOB J[BHXKEHHH B YaC) ABMTaTebHaA aKTHBHOCTb 
NTH, H YTO OHA pacripeyemseTcH paBHOMepHo Ha Bce 24 yaca. CyTOUHbI puTM 
koeOaHHit ra3000MeHa MexK/Ly HEM M HOUbIO, HO C CHJIbHO yMeCHbINeHHOH am- 
amuryyol, coxpaHaetca B Tevennve 6 Heeb HaduO,eHHA. 

- CyejopaTeibHo, HOpMaJbHbIli CyTOUHBI’ puTM epHoyuyecKHX KosleOanHit 
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Yucno Oburenud 6 meit/vac 


AKTMBHOCTH H ra3006MeHa MTHIL MpH H3MeHeHHM CBeTOBOrO Pe?KHMa BHEUIHC) 
cpeybl HapyliaeTca WH MepecTpanBaerTcs. I]poucxoguT yrauieHve TeX BpeMeHHBI i 
cBx3eH (THMa HaTypaJIbHOrO YCJIOBHOTO pecbekca), KOTOpble o6pasoBaJINCb ; 
mpequiecTByrouleM NepHvose OHTOreHe3sa NTH B pesysIbTaTe B3aHMOJeHCTBH | 
M@KJY OPfaHH3MOM H CBETOBBIMH YCJIOBHAMH Cpefbl. Bo3HHKaloT HOBbIe BPeMeF|! 
Hble CBA3H, OTBEUAIOULHe HOBbIM CBETOBbIM YCJIOBHAM. Ha 3TOH OCHOBe H CKIab\ 
BaeTCA HOBbIii pHTM AKTHBHOCTH HM ras00OMeHa. 
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U GATE ONETE| ae, nou, Geb 104) Gelb HOYb HOWb Ge HOY GeHb HOY 
18 IT 231 13 17 27M 3-4 


Puc.4. Ta3006men HM ABUraTeIbHast AKTHBHOCTH OO/IbWIOK 
CHHHIbI B NOCTOAHHOM TeMHOTe (NO ONbITaM Ha CHHUWLAX 
NoNe 10 u 11). O603HaueHHA Te 2Ke 


3aBHCHMOCTb YpOBHA HM MepvHogqnuecKHX KOIeOaHHH aAKTMBHOCTH H 1a3o- 
OOMeHa MTHL OT CBETOBbIX YCIOBHH O6yCMOBeHAa JWIMTebHOK SBOMOUKeH NTHU— 
MHBOTHBIX, SKOJOPHYeCKH TECHO CBA3AHHbIX C YCNOBHAMM OCBeeHHA. OTC 
OTPpaxKeHO B COOTBETCTBYIOWWHX YepTaX MOp{OMOPHH NTH, OCOOeHHO B CJOXK: 
HOCTH 3PpHTeIbHOrO aHasH3aTopa. 

CkopocTb pa3pylleHHA WH HCuesHOBeHHA CTaporo HM (OpMHpoBaHHA HOBOrC 
| PHTMa AKTHBHOCTH HM ra3000MeHa MTHUbIl 3aBHCHT, BO-NepBbIX, OT MPOUHOCTE 
M 3aKPeNJICHHOCTH B €€ OHTO- H B (pusOreHese CTapOro PHTMa H, BO-BTOPEIX, 01 
Ovonornyeckoh aeKBaTHOCTH JIA OpraHH3Ma HOBOTO CBeTOBOTO Ppe?KHMAa. 

Tlonb3ycb caly4aeM BbIPasHTb rsryOoKyto OarogapHoctTh npod. M1. JI. Crpesb 
HHKOBY 3a WHHWMaTHBy B NocTaHoBke HacTosmeH paOoTbl H NOMOLLb Mpk 
ee BbINOJIHCHHH. 


Jla6opatopux 300n0rnH Tloctynuso 
TocyapcrBenHoro ectecTBeHHO-Hay4Horo HHCTHTyTa 17 1X 1955 
um. II. ©. Jlecrapta 
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PH3HOJOT HA 


T. M. TYPIIAEB, JI. H. BOBPOBA u B. H. CTEMAHEHKO 


O JEHCTBUH ®0CHOPHJINPOBAHHbIX YIJIEBOJOB 
HA CEPAEYHYIO MBILLLY 


(1Tpedcmaeneno axademuxom JI. A. Opb6eau 9 IIT 1956) 


BaxkHad polb coccdopHuNpoBaHHbIX YrneBONOB B OOMeHeE BellecTB H HX 
BeICOKad PeakKUMOHHaA cnocoOHocTh (1) AenaioT BeCbMa HHTepecHbIM H3yyeHHe 
SMOJOPHYeCKOrO AeCHCTBUA ITHX BELLECTB Ha Pa3JIMUHbIe Opranbl H OuonornyeckHe 
mpoueccbl. OcoOoe BHHMaHHe MIpH 9TOM MpHBseKaeT 1,6-yncboctaT bpyKTOoOsbl, 
eK Kak B paCTBOpaXx ero MOJIeKYJIa HavOouee CHJIbHO JeUMKJIH3HPOBaHa H B WeNH 
IUMKOJIMTHYeECKHX PCAKUHH OH ABNAeTCH NocmeAqHeH TeKCO3OH, PaceNnsAoUelt- 
fai Janee c OOpa30BaHHeM TpexyTepOHbIX MOVIeKYJI. 

J\elicTBHTebHO, B paOoTe OHOrO H3 Hac, MpoBexeHHo! copmectuHo c II. O. 
Mnuaespim u E. A. Cunaepoii (*), Onto moKa3aHo, To |,6-qucbocibat dpvKTOsbI 
CHJIHBaeT COKpallleHHe H30JIMpOBaHHOH MbILUILUbI JIAryWKH (m. rectus abdomi- 
mis) OT alleTHIXOMHHA Oosee yeM B 1,5 pa3a, TOrMa Kak Apyrue ociopusupo- 
‘BaHHble Caxapa (1-docdar raroKo3bl HW 6-c:pocaT ritoKO3bI) MaJIO AaKTHBHbI, a CBO- 
OomHble Caxapa (rmi0KO3a MH (pyKTo3a) H HeopraHHyeckuHe chocdaTh! OKa3aHCb 
PpakTH¥ecKH He AKTHBHbIMH. 

Untepecuo, to qaxe in vitro 1,6-qucocdaT mpyKTo3bI NoKa3bIBas SoNbILYytO 
\MAOWJIbHOCTb, PaCllenIHAcb C OOpa30BaHHeM 3aMeTHbIX KOMHMYECTB MOJOUHOH 
KMCJIOTHI IPH AeHCTBHH TaKHX CPaBHHTebHO MATKHX HW HECNeUWMHYeCKHX peareH- 
OB, Kak OydepHbI pacTBop c pH 11, coBepuieHHO He pacuenAIOWMH CBOOO]- 
HBIX CaxapoB (°). 

Pa3pa6orka mpenapaTHBHOrO MOJYYeHHA CVXOli XOPOWO pacTBCPHMOH COI 
1,6-qudbochata dpykTo3bl C HETOKCHYeCKHM KaTHOHOM (HaTpHeM) — Mpenapata 
HaTpHu-]1P® (4) ana BO3MOX%KHOCTb MpoBecTH Oosee WIMPOKHe HCMbITAHHA [1pe- 
MapaTa Ha XKHBOTHBIX. z 

Bpbiio NoKa3aHo, 4YTO HaTpHH-]O® aBanercaA MOWHbIM NPOTHBOLWOKOBBIM Cpel- 
<TBOM (°,°), ObICTPO BLIBOAALHM 2KHBOTHbIX (CoOOaK H KOLICK) H3 rlyOOKUX CTAa- 
(MH TpapMaTuyeckoro woka. Hatpuii-O® geficrsyer B OONbIUHX QO3aX, YeEM 
\ayleHOSHHTpHcocdopHaa KucsoTa (AT®), Ho B oTMNUHe OT NoceqHeH OONaaerT 
\MMpOKOH 30HOH TepaneBTHyecKoro eHcTBHA. 

CBo6o,Hble riioKO3a H PPVKTO3a, BBOJMMbIe B NOMOOHbIX WOKOBbIX COCTOH- 
/HHAX, JaBasH JHUIb He3HAYHTeIbHOe H KpaTKOBPeMeHHOe yJIyYIWeHHe COCTOR - 
HAA X2KMBOTHHIX (10—20 mMuH.), Nocle Yero KpoBAHOe JaBselHe CHOBa NMafaso, 
“MpOWCXOAHO yrsyOeHHe paccTpolcTB JbIXaHHA HW X%KHBOTHbIe NorhOasu, ec 
‘MM JIONOJIHHTeJIbHO He BBOAHIH JOO. 

B nacTosiiee BpeMaA HeT JaHHBbIX AA OObACHCHHA MexaHu3ma JencTBun [LD® 
OCOOeCHHO B CTOJIb CJIOXKHBIX CYYAAX, KAKHMH ABJIAIOTCA WOKOBbIeC COCTOAHHA. 
Tipu na6s10fenun 3a COCTOAHHEM 2KHBOTHBIX MPH BbIBeACHHH H3 WOKa OOpaulaeT 
Ha ceOA BHAMaHHe TOT (hakT, YTO NePpBbIM MPH3HAKOM YJIYYWeHHA COCTOAHHS, 
Ha0J10aeMbIM y2Ke Ha BTOPOH-rpeTbeu MMHyTe Noce Hayasla BHYTPHBeHHOTO 
GBCJCHHA, ABJIACETCA HOPMAJIH3allHA paOoTh! cepa, BbIPAKalolllaicA B NOBBILLE- 
HAM KPOBAHOrO JlaBeHHA HM ysyuWeHHH nynbca. Uepes 3—5 MHH. Nocue 
Hauasia BBeJeHHA HaunasH UCuUe3aTb rlyOoKHe PpaccTpOlicTBa JbIXaHHA, a 3a- 
TeM cvlefOBasO BOCCTaHOBeHHe Apyrux dyHKUHH. 
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B cBa3H C OMMCaHHbIMH (bakTaMH Ka3aJIOCb BeCbMa HHTepeCHbIM MPOBeCcT| 
usyyenne jelicraua J[®® Ha usomMpoBaHHoe cepAue. OHako u3syyeHHe MeXé 
HH3Ma_ J[elicTBHA HeKOTOPbIX CocopHJMpPOBaHHbIX MPONYKTOB VIJICBOJIHOT) 
oOMeHa Ha paOoTy cepAe4YHOH MbILULbI MpeACTABAMOCb HAM HUTePCCHbIM TakKR 
HW JIA MOHMMAHUA POJIA STHX COeAHHEHNH B SHepreTHKe COKPATHTeMbHOLO AKT 
MHoKapya. Kak H3BeCTHO, MpOMeKYTOYHbIE MPOAVKTL! OOMeHA YIVIeCBOLOB — 
ri0Ko3a, @pyKTO3a, MMpyBar, alleTaT, a Take P-OKCMMACJIAHAH KUCIOTA H HE 
KOTOPbIe JPyrHe MeTaOONHTbI He CTHMYJIMPYIOT WIM MOUTH He CTHMYJIMPYICT pe 
6oTy HOpMa.IbHOrO Cepj{lla, BbI3bIBAA CPaBHHTebHO HeOosbuoe ycueHHe Nes 
T@IbHOCTH cepa, HCTOMeHHOrO JWINTebHOH Tepdysvent WM OTpaBseHHOr 
HEKOTOPbIMH MeTaOOuIHYeCKHMH AaMuH (’,*). Bomee appeKTHBHBIMH OKAa3aJIMCb He 
KOTOPbIe MpOAyKTI PocsbopHoro OOMeHa, HaupHMep aenosuuTpudochar (ATD 
ajleHosHHudochat, a TakxKe aeHWJIOBaAd KUCIOTA (°,1°). B cBai3H C 3THMH aH 
HbIMH HaM Ka3aJlOCb OCOOeCHHO WHTePeCHbIM HCCeAOBAaTh ChoctopuJHPpOBaHHbl 
MpOAYKTbI yrsieBoHOro OOMmeua. : : 

IIpenapatp, J]®® nu Apyrux reKcosococaToB POTOBHJMCb Ccwj1eAyIOu 
o6pa30mM. 

Hatpuespag coubnl6-qaumbochbata Pp yKTOs bl— HaTpH 
N®®D Ona mosyyeHa mo MeTosy (4) C HeEKOTOPbIMH YCOBepLeHCTBOBAaHH AMY 
0 KOTOPbIX OyeT Coo6uIeHO B pyro Mecte. ITpenapar npeyctaBneT coool! *es 
TOBATO-OesJIbIM FHPPOCKOMMYeCKHH MOPOIOK, JerKO paCTBOPHMbIH B Boe. Uncrc 
Ta lpetiapata KOHTPOJHpoBamach aHasIM3amu Ha cbocdop \cpraHvueckHH HW HeoP! 
raHHyecKHii), OMpeesAeMbIit KOJIOPHMeTPHYeCKH, WH Ha (PPyKTO3y (KOJIOPHMe1 
puyeckoe onpeyeseHue mo Pos (7)). : ) 


6-cboctbaT rmoKo3bI Obit CHHTe3sHpoBaH mo JlesunHy u Palimonyy (7?) c HeKC 
TOPbIMH H3MeHeHHAMH 110 (1) NyTeM alleTOHHPOBaHHA PIIOKO3bI, OCTOPO2KHOrO PH}! 
pou3a oOpa3opaBulelica 1, 2, 4, 6-AHalleTOHrOKO3BI B | ,2-MOHOAILETOHTJIIOKO3Y 
tbochbopHHpoBaHHA NMocmeyHeH XJOpOKHCbIO cocopa HW MepeBeseHHA MpOAYKT 
cboctbopH.1MpoBaHHsa B OapHeBylo COL (c OTUIeEMJIeHHeM alleTOHa OT alleTOHOMpC 
u3BoHOoro 6-socdatTa ruIOKOSbI), KOTOpaH OUMMaIacb MHOTOKpaTHbIM Tepe 
OcaxK]e@HHeM CIIHPTOM. 

[x]? OapHeBon comm + 13,8°. Ja pusMonorMuecKHX ONbITOB OapHeRnad Cou 
nepeBoWJlacb B HaTPHeByloO IlyreM CMEWIHBaHHs C PpaCTBOPOM 3KBHBAaJICHTHOr 
KosmHyecTtBa Na,SQO,. 

1-ocdar ruiroKO3bI Obl MoOyyeH NyTem docdopomH3a KpaxmMasa mo Tene 
(*4) HW M30JIMpOBaH H OUHUIeH B BHAe KpHCTaNMYeCKOH KanMeBOH conu ([a]?2 = 
120°). [lostomy Quin Pu3MOsOrHYeCKHX OMbITOB pacTBOP STO COM TOTOBMJICA H 
pacrBope Punrepa, B KOTOPOM KOJIMYeCTBO HOHOB KaJINa ObIsIO COOTBETCTBEHH 
YMeHbIUeHO. 

PacTBopbl reKcosoocatosw TOTOBK.IHCb Nepel OMbiIToM Ha pacrBope Puure 
pa. OMbITbl NPOBOJHIMCh Ha H30NMPOBaHHOM cepyAue aaryuku. Uccneqyemp 
BeIleCTBA BBOJMJIMCbh B Cepque B KCMMYeCTBe | MJ Yepes KaHIONO, BCTABJICHHY! 
B 2%Kenyqouek. AMMIMTYAa COKpalleHHH CepHeYHOH MbILIIbI perHcTpHpoBasac 
OObIUHBIM PbIYaKHbIM MeTOJOM. B OMHOH M3 Cepuii SKCMePpHMeHTOB JeliCTBH 
BeLIECTB H3yyaOCb Ha CepAule, AMIIUTYLa COKpalleHHH KOTOpOrO Oblwla CHHKE 
Ha JIMTebHOK Nepdysunel (B Tevenve |—2 cyTok), BO BaxKHOM Kamepe pH Ten 
tiepatype 2—4°. 

Peete Ly aul bT aT bi. M3 uccneqoBaHHblx reKkcosotocaTow HavOosbulee CTHM) 
JMpyroulee JCHCTBHE Ha COKPATHTeJIbHLIM AKT CepAe4HOH MbILIMbI OKa3bIBa 
J[®®. Hanpumep, B konuentpaunu 0,2% sTO BULeCTBO BbIZbIBANO JWIHTeIbHC 
YBeIMYCHHE AMIIMTYAbI CoKpalleHHh MMOKapsa (Wo 11/,—2 uac.). Becbma xapal 
TepHO TpexasHoe AehctBue J[P®. [locne kparKowpemMenHoro pesKoro yBeAnU 
HMA AMIJIMTYAbl COKPalleHHi x*KesyOuKa HacTyNasa TakKKe KpaTKOBpeMeHHa 
(basa yrHeTeHHA, CMeHsIOWlaACA CTOUKHM YCHJeHHeM COKpanleHnit cepyeuHc 
Mbiluibl (puc. 1, a). II[pogqouKnTenbHocTh Tperbeli dasbl ycuenusd cepyeuHb 
COKpallleHHli MPH OAHOKPaTHOM BBe_eHHH pactBopa J[O® upesspalino 3aBucel 
OT KOHUCHTPpalWH 9TOTO BeLIeCTBA. 
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 Pacrsop L®® Bg Kosuentpaunu 0,001% BE3bIBan mMIUb He3HauHTembHOe 
2mMyenve aMIWIMTyAbl CoKpamlenut cepyua. Ilo Mepe yBenmyeHuA KOHUWeHTpa- 
M BBOJMMOrO PacTBOpPa YBeMUMBaNAach sc:pPeKTHBHOCTh JelicTBun JID®. Tax, 
HM BBeqennu 0,01% pacrBopa JLM® yeticrane pemectrBa NpOAOM2KaNOCb OKOO 
ma. IIpu BBeqenun 0,05% — oxono 60—80' mun., a mpv BBeyenuu 0, 1% — 
1010 80—100 mux. (puc. 1, 6, 6, 2). Ecau nocae qnuresmbuoli nepdy3uu cepa 


Puc. 1. Bunsune pasav4uHpix KonWeHTpanni |,6-~udoepara pyKrosp: (JP) na 
HSOTOHHYECKHE COKPalleHusnA cepAua TyYWKH. @ — pH eucrBnu J[O® B konnen- 
tTpaunu 0.2%, 6 —mpu jeficrBun 0,001% pacreopa J[®®, ¢ — npn jelicrBun 


0,01% pacreopa J[®®, 2 — mpm selicrBuu 0,05% pacreopa A®®. Crpemka — 
MOMEHT CMCHbI pacTBopa Punrepa Ha pacTEOop uccJexyemoro BeumlecTBa. [ndbppl 
BHH3yY KHMOrpaMMbl — BpeMA OCTAHOBKH Oapabana B MHH. OTMeTKAa BpeMeHH 30 ceK. 


neTBopomM JIM®, korya amnuTya CoKpalleHHH wXKeyAOUKA CHH3HIAaCb JO 
\PMbI, Hepdy3aT 3aMeHsAJICA CBexKHM pacTBOpoM J[P®, To cepjile BHOBb OTBe- 
iO YCHIe€HHeEM COKpalleHuit. 

Oueub atdbekTHBHbIM OkKa3asica mpenapar JTDY npu AelicrBun Ha cepyAue 
AYYUIKH, AMIIMTY a COKpalleHuH KOTOPOrO HM PHTM Ob\JIM PeSKO CiUMKeHbI Npe- 


APHTeMbHOM IMTeMbHOH Mepdy3sueli pactBopom Puurepa (puc. 2, a). 
i 


Puc. 2. Jlelicrsue JL®®, raroKo3sbl uv (pykTosbl Ha cepWe VJIArYLUKH. Cepue To 
ombita B TeveHHe 2 CyTOK Mepy3supoBasocb pacTBopoM Puurepa mpH 2—4°. a — 
jeficrpue 0,2% pacteopa J[®®, 6 — xelicraue 0,2% pacTBopa T1l0KO3bI, 6 — 0,2% 


pacrBopa *pyKTosbl. OOosnayenus Te Ke 


B ornmuuue or JPM ypyrue choctbopumnpoBanHble rekco3bl — 6-cocdat 
MOKO3bI VU 1-cbocdaT ruOKO3bI, a TAKKE POKO3a H CMECb TIOKOSbI C HeOprany- 
eekum cocthaToM OKa3biBasIH 3HAadMTeIbHO Oosee cab0e yelicTBve Ha COKpaTH- 
e4bubie cBolicrBa MMoKapyla. PpykTo3a M CMeCbh CpyKTOSbI C HeEOPraHHyecKUM 
(paTOM He OKA3bIBAaIM BIMAHMA Ha padoTy cepfila (puc. 2, 6, @) . [lopuyquMomy 
Fepanesruyeckom abexte JL PD mpv wokoBbix COCTOAHUAX HenCcTBHe ero Ha 


BMRA Re 


CepAUe ABJIACTCA OJHHM M3 CaMbIX BaKHBIX, CCJIM He CaMbIM BaXKHBIM PakTOP | 
HOpMaH3aluH dyHKUMH OpraHv3noa. 
B orHoweHun OHOXHMHYeCKOH NpHposbl cTHMy.sMpyrouero AelcTBuA PY} 
COKPaTHTeJbHbIi AKT MOXKHO BbICKAa3aTb CJleqyioulee Npegnosoxwenne. Kak W 
BECTHO, B rvIHKOJIHTHYeCKOM Mpoilecce nocwie O6pa3s0BaHHA JLPD yxe ue Tpeby@ 
ca AT®. Bonee Toro, Ha MocmelVIOWNX 9TANAX PIMKONIH3a COpasyioTcs MaKjy 
3prnyuecKkHe CoeHHeEHHA C OOAbUIMM 3anacoM siepruu, vem ATO, kak, Hamp 
Mep, AudoctorsvepHHoBad, a TakxKe ocPodHOJIMUpPOBNHOrpaghan KUCON 
KOTOpPbIe NpHBo_AT K cuHTesy AT®. ITpegqctaBaseTca BeCbMa BePOATHDIM, 4 
9TO HM JI@KHT B OCHOBe ONMCaHHOrO cTHMy/HMpylowero AelicrBua JOD. 


JJa6opatopua cbu3sHoorHyecKolH XHMHH Tlocrynusto 
Akayemuu uHayK CCCP u 16 II 1956 
Jla6opatopHa o6ulei H CpaBHHTeJIbHOH usHOMOrHH 
Uucrutyta MopdoviorHH >KHBOTHBIX uM. A. H. Ceseprosa 
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